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Effect of X-irradiation on Fetal Development During Pregnancy in the Rats

Hong-Geun Oh and Yong-Jun Kim!
College of Veterinary Medicine, Chonbuk National University, Chon-Ju, 561-756, Korea

Abstract : This study was carried out to find if the X-irradiation being used for clinical diagnosis during pregnancy
would affect fetal development and cause fetal malformation in rats or not. To determine the dose and irra-
diation frequency of X-irradiation and gestation period by which fetal development would be affected when irra-
diated during pregnancy, seventy-two Sprague Dawley female rats (8 weeks old) were used for the experiment and
grouped into three according to different gestation period of 5-8 days, 10-13 days, and 6-12 days of gestation.
Experimental rats were irradiated on the daily irradiation conditions of 40, 60, 80 kvp(kilo volt peak),
150 mA(milliampere), 0.25 scc and 4 times/day for both 5-8 days and 10-13 days of gestation, and 100 kvp,
100 mA, 2 min. and 4 times/day for 6-12 days of gestation. Rals were put in a small dark box when irradiated,
which animals were sacrificed on the 20th day of gestation and mean litter size, fetal body weight, fetal crown-
ramp length(CRL) were investigated along with pathological findings.

1. Litter size were significantly decreased in the rats which were irradiated by both 60 and 80 kvp during 5 to
8 days of gestation and by 100 kvp during 6-12 days of gestation compared to those from the control rats(p <0.05)
2. Fetal body weight was significantly decreased in the fetus from the rats which were irradiated by both 60-80 kvp
during 5-8 days of gestation and by 100 kvp during 6-12 days of gestation compared to those from the conirol
rats(p < 0.05)

3. There was no significant difference of fetal crown-rump length between all the experimental rats and the con-
trols.

4. Fetal absorption, fetal death, and fetal malformation were not observed in the fetus from the rats iiradiated by
40-80 kvp during 5-8 and 10-13 days of gestation, however, the pathological findings were found in those from
the rats irradiated by 100 kvp during 6-12 days of gestation.

5. The harmful effect of x-irradiation on fetal development was estimated to occur when irradiated during 5-8 days
of gestation.

These results indicated that even X-irradiation for clinical diagnosis could affect fetal development in the early
embryonic stage and when the fetus were exposed to frequent and prolonged x-irradiation with over dose.
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Fig 1. Vaginal smear after mating. See a lot of spermatozoa
(arrows).
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Table 1. Experimental group according to days of gestation and dosage of X-ray

5 . . . X_ . . . " <
Gestation Period No. of Animals ™y Time of Irradiation Duration ar?d _Tlmes of
(days) kvp mA Irradiation
7 Control
4 40 .
5-8 4 60 150 0.25 sec. 4 days, 4 times/day
5 80
8 Control
5 40 .
10-13 5 60 150 0.25 sec. 4 days, 4 times/day
4 80
14 Control . N
6-12 17 100 100 2 min. 7 days, 4 times/day
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Table 2. Mean litter size following X-irradiation to pregnant rats according to different gestation period (Mean = D)

Mean Litter Size(No. of fetus)

. No. of Dosage of X-ray Irradiation
Gestaion Days

Pregnant Rats c | kvp 1A of X

T [ X~

ontro 40 60 80 100 s of Ay

5-8* 21 12.54+0.56* 11.96+141% 11.25+0.59® 11.22+0.64° 150
10-13%* 22 12642125 1257198 12.43+2.31 12.38+1.03 150
6-12%* 31 12.83+0.98" 9.18+3.65" 100

AB : Different superscripts denote significant differences within rows(p<0.05)
# 1 X-ray was irradiated to experimental rats, 0.25 sec/irradiation, 4 times/day, and for 4 days
*% : X-ray was irradiated to experimental rats 2 min/irradiation, 4 times/day, and for 7 days

Table 3. Mean fetal body weight following X-irradiation to pregnant rats according to different gestation period (Mean = D)

Mean Fetal Body Weight(g)
Gestaion Days No. of No. of Dosage of X-ray Irradiation

Pregnant Rats Fetus c , kvp A of X

ont Iz
" 40 50 30 100 of X-ray

5-8* 21 251 3.21+0.86" 3.20+1.12% 3.11x121% 3.13+0.82° 150

10-13* 22 263 342+125 336+135 3312069 325+1.20 150

6-12%% 31 336 3.49+0.57* 3.08+0.37° 100

AB : Different superscripts denotc significant differences within rows(p <0.05)
* 1 X-ray was irradiated to experimental rats, 0.25 sec/iradiation, 4 times/day, and for 4 days
#* 1 X-ray was irradiated to experimental rats 2 min/irradiation, 4 times/day, and for 7 days
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Table 4. Fetal crown-rump length following X-imadiation to pregnant rats according to different gestation period (Mean £ D)
Mean Fetal Crown-rump length(cm)
. No. of Pregnant Dosage of X-ray Irradiation
Gestation Days Rats = No. of Fetus X
vp
mA of X-ra

Control 40 60 30 00 Ty
5-8° 2] 251 328039 3.21+1.30 3.14+095 3.11+£1.25 150
10-13' 22 263 330140 3.32+1.24 324+1.31 3.21x1.18 150
6-12" 31 104 3.26+0.33 3.11x1.28 100

* + X-ray was irradiated to experimental rats, 0.25 sec/irradiation, 4 times/day, and for 4 days
## : X-ray was irradiated to experimental rats 2 min/irradiation, 4 times/day, and for 7 days

Table 5. Macroscopical findings following X-irradiation to pregnant rats according to different gestation period

Gestation No. of No. of Condition of Macroscopical Finding
Days Pregnant Rats Offspring K-ray Irradiation Fctal Absorption Fetal Death Malformation
5-8 21 251 40-80 kvp. 130 mA, 0 0 0
v m e SEemme
100 kvp. 100 mA,
6-12 3l 104 2 min/irradiation, 16 5 2

4 times/day for 7 days

Fig 2. A sacrificed rat on day 20 of gestation following X-iira-
diation with 100 kvp, 100 mA, 2 min, 4 times/day, for 7 days
during 6-12 days of gestation. See fetal absorption sites(arrows).

Fig 3. A uterns with entire fetal absorption in the left uterine
horn following X-irradiation during 6-12 days of the gestation.
Only discoid placentae can be seen(arrows).

Fig 4. Malformation of metacarpal pad on the right hind(large
arrow) following X-irradiation during 6-12 days of gestation.
Normal formation on the left hind(small arrow) can be seen.
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