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Radiation Protective Effect of Selenium and Folic Acid Mixtures in the Development
of Congenital Anomalies Following Radiation Exposure to the Fetus of Perinatal
Female White Rats

Do-Young Jung”-Hyung-Seok Choi"-Jang-Oh Kim"-Ji-Hye Shin"-Joo-Hee Kim"
Gyeong-Jin Park”:Byung-In Min?
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Abstract This study is a search for radiation protection effects of radiation exposure on the organogenic period during
the prenatal period, which is known to be the most likely to have congenital malformations by radiation exposure, To
study the radiation protection for the mixture of selenium that is strong antioxidant and folic acid that is essential vitamin
for DNA synthesis, 2 Gy of radiation was irradiated to pregnant female rats. then, after 14 days of fetal birth, observing
blood components, SOD(Superoxide Dismutase), histological changes and external malformations.

There was a significant protective effect to reduce blood cell damage(p<0.05) in the irradiation group after selenium and
folic acid mixture were administered than irradiation group, and the activation of SOD which is antioxidant enzymes was
increased. In addition, confirmed the effect of suppressing the expression of apoptosis of small intestinal cells and the re-
duction of cerebral cortex layer reduction by radiation. thus, it was confirmed that the congenital malformations were re-
duced as a result of these protective effects, Based on these results, selenium and folic acid mixture may reduce the in-
cidence of congenital malformations, and it will reduce the damage of the fetus caused by the exposure of the organo-
genic period due to accidents,

Key Words : Selenium, Folic acid, Congenital Malformations, Antioxidant, Radiation protection
38 HOl: A, 9hh A7, ksl k] s

I.N 2 Zro] A 1152 9k Aofof sl WS- £ LMolet & 4
olet,

WA ol F AL B9 Aol ofbul Qlwslsl, Aol ofsh AEAYI%o] WAE 4 9l 471 eo}
AR A, Hela FA0] 2 Eo] dofdth 1F A 7] F ZlwalAloleh elols 2k Aelel Hls) AkAle]
AH Al deld AL BPsh b 4 AT o TS ok Aol Wby o] WO RE 7)go)
Wuls) B3], AAAYIE WAL BT 4 glow] g ol WA 8 4 gl agme] b AR Sl EAY 4

Corresponding author: Byung—In Min, Department of Nuclear Applied Engineering, Inje University, 197, Inje—ro, Gimhae—si, Gyeongsangnam—do,
05834, Korea / Tel : +82—55—320—3910 / E—mail: rimbi@inje, ac kr

Received 09 March 2018; Revised 23 April 2018 ; Accepted 24 April 2018
Copyright (©2018 by The Korean Journal of Radiological Science and Technology

wA 7 EE 201849 A414 A2% 157



slo) Sat welst Bash
H L=Folixx GPx(Glutathione Peroxidase)?} TR
(Thioredoxin Reductase)®] AJAJol| Toiste] 712t At
S A1 s Aalat sorel 44t /1% WAl

21% S Qipel Ao AL el G kR

if_ Foll F-Folsto] 71 8@ 7] w3 Al WAl ¢
6H Ashe A471989 oY anE Felskais} ok

1. Az&EH H R0

Sigma—Aldrich(St, Luis, MO, USA)°||A Al¥&(Sodium
Selenite, NasSeOs, 98%)1} HAHFolic Acid, CigHioN;Os,
97%)& T-dsto] ol FHaA ARESHIT). e
3 mg/kg/day(EMA, European Medicines Agency2] Sodium
selenite 5213 Oral LDsy), @AF 2mg/kg diet(AIN-76)
= A5 B

shLtto] 2(Gyeonggi—do, Korea) 2HE A% 7579
Sprague—Dawley Rat(SD Rat)E &4~ 2:1 H| &= Y5}
Art AYew 2142 C, &% 55+5% ZHAZF 1247
/Day cycle 2719] ARsAlof|A BEARRS} Hol2E At

24 51 B718H 1500 A,

571§} & o HF eukE] 7l sukEE 2:1 HleR

Arste] ElE SFGITE oFRle] ARE ERlste] 14l of

AR S &2 Lo} AFstITHTable 1).

3. HFARM AL

S
A& 7147 (Agility, ELEKTA, Stockholm, Sweden)&
°]-§5to] 6 MV X—41C.2 Dmax A|(1.5 cm)of 555 o
(Gantry 180°) A4 71% Aol 717 A3t HA=:
ol 2 Gy[3,415 ¢4l 10.7Y[5]9] 13] HAZA} SF3ch

4, H=2 MF

Seto g %-Ecs] QE 7| Fo] slo] 7}
o|571% 2elgt F RatS S|AYAIA &
25kt 2% Isoflurane & 59 wlF|A|
=Rt & = 14“—11011*1 S AF ek, 1ejal
2} HE &5l 10% 2o 1AL

%7 P o

M-S 2 F5}aL EDTA(ethylenediamine— tetraacetic
acid) FHo] Wil Coulter mixer YollA &5t H =4
£ ILEA7)(BC—2800VET, Mindray, Shenzhen, China)
% olgsiol YT, BET, WAT, Bawe] 1717 BT
2 B,

ZIASo| 22 BANA EIpUsHER LY wAEl
L Aol 315 AAIE 4= Q=[6] SOD(Superoxide
Dismutase) Q] BAYEE =3}t 4 CollA 600gE 10
E7F B3 NS SOD Assay kit — WST(Dojindo
Inc, Rockville, MD, USA)E AME3}o] Hufjaloll A A5}
= MwdE AT

7. R0y wE

Table 1 Data of Experimental Animal Unit: Rat
Division Fermale Mele
Group 1 3
Group 2 6 3
Group 3 6 3
Group 4 6 3

Group 1, Normal control

Group 2, Selenium + Folic acid

Group 3. Irradiation

Group 4. Selenium + Folic acid + Irradiation
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Fig. 1 Photo of the congenital malformation of the eye

Table 2 Changes of Blood Corpuscle in Rat at 14 days after 2 Gy irradiation Unit: 10%/4
Division Lymphocyte Neutrophil Platelet
Normal 12,5+2.47 3.41+0.74 808+118.26
Rad 3.3%1.82 1.3310.5 708.29%69.06
Se+Folic acid 12.26+3.07 3.64%1.52 911.6+82.3
Se+Folic acid+Rad 7.42%1.85" 2.140,9’ 83041.7
*p€0.05 as compared with Rad Group
“p{0.01 as compared with Rad Group
Table 3 Changes of SOD activity in Rat at 14 days after 2 Gy irradiation Unit: U/ml
Division 3.5day
Normal 410.4
Rad 254.34
Se+Folic acid 395.28
Se+Folic acid+Rad 369.9
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Fig. 2 Photo of the congenital
malformation of the tail

o

Fig. 3 Photo of the congenital malformation of the growth
@ : Normal Control, @), ® : Normal Control + 2 Gy radiation

Fig. 4 Photomicrographs of the Villi Length(D, @, ®), @) in the jejunal circumference
@ : Normal control, @ : Irradiation control, 3) : Se + Folic acid, @ : Se + Folic acid + Irradiation
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(Fig. 5).
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[Fig. 5] Photomicrographs of the Cortical thickness(@®, @, ®, @)
(M : Normal control, () : Irradiation control, 3 : Se + Folic acid, @) : Se + Folic acid + Irradiation
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