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Abstract @ In 2011, the Fukushima nuclear power plant accident in Japan resulted in more than 1.3 million tons of radioactive contaminated water, and
the Japanese government has been releasing large amounts of contaminated water into the ocean since 2023. This accident has raised concerns about
marine pollution and seafood consumption, as well as the effects on highly radiosensitive children and fetuses. Radiation protection materials are being
researched to better prepare for various radiation accidents, including marine radioactive contamination incidents. Natural radioprotectors have fewer
side effects and are more easily commercialized than chemical radioprotectors. This study aimed to confirm the function of a mixture of folic acid and
a-tocopherol, natural antioxidants, in protecting living organisms from radiation. In the experiment, Spraque-Dawley rats (SD rats) were used to induce
pregnancy to target fetuses with high radiation sensitivity, and the second generation’s skeletal system, blood analysis, body weight, spleen, brain, and
small intestine were examined after birth. After administering a mixture of folic acid and a-tocopherol, the irradiated group showed significant recovery
(p<0.05) in blood analysis, small intestinal villus length, and cerebral cortex thickness measurements compared to the comparison group (irradiated

group), suggesting that the mixture of folic acid and a-tocopherol is effective for in vivo radioprotection in a radioactive contaminated environment.
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Table 1. Data of experimental animal

Division Group 1 Group 2 Group 3 Group 4
Female 6 6 6 6
Male 3 3 3 3

Group 1 : Normal Control

Group 2 : Normal Control + PGA-VitE Mixture (300 mg/kg)
was Oral Administration

Group 3 : Normal Control + 2 Gy Radiation

Group 4 : Normal Control + PGA-VitE Mixture (300 mg/kg)
was Oral Administration + 2 Gy Radiation
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Fig. 1. Observation of bone defect by X-ray. (A): Group 1, (B):
Group 2, (C): Group 3, (D): Group 4.
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42 EPYEO| Bt B

AR Al zAbel] o] E7ldte] EHE dnkH o
2 g2t Aol A AR el A 300 R
o] XerayE FAFSHGS o Dol vAE & ?’é l ﬂ%oH ne

T A= AP F AR A =
S v F7F gAs . B 3% tHRugh and Pardo, 1963).

24009 3 Rate] AFEANN ETHE Tl F A
JZ_/\}—EL(Group 4)94 g X7} WA Z AR (Group 3)°l
vl g e < HSTtHTable 2). 241t ¢] 71 Rat®] "
SAAAE B4 Fol T AN ZATGrom 49 AL
537k WA 2V Group 3ol 18] 53] A Lhebo
(Table 3). 2Alth o] HA ARl Rate] HFEAA = 3=
Fo] T WA FZAE (Group 4)°] WA AT (Group 3)°ll
Hla] WE S wl Ao FA7 58] foFow A4 U
Elutty, A8 2= Ul o BT v S A E 7] 55)
S TH(Table 4).

SR

ol 3t Ayz Wol Jily} EAHE EFE Foz <l
B HHW ﬁ%g % ejole] Aol el BE zgo] 9l
= Ao FAE 5 9
Table 2. Result of CBC after Irradiation (Female)

WBC RBC Platelet Lymph
(10%/ ) (10°/120) (10%/10) (10%/10)
Grous 1 6.00 6.89 1531.83 4.98

roup +3.01 +0.88 +264.57 221
Groun 2 448 734 1348.00 3.50

roup +1.82 +0.39 +92.05 +1.27
Groun 3 295 7.29 1311.75 233

up +1.20 +0.56 +97.75 +0.95
Groun 4 325 735 1545.50 2.80
up £0.07 +0.20 +71.42 £0.14
Table 3. Result of CBC after Irradiation (Male)
WBC RBC Platelet Lymph
(10°/0) (10%420) (10°/420) (10°/120)
Groun 1 755 7.07 1465.00 6.66
up .78 +0.40 +347.17 +1.53
Groun 2 535 6.78 1455.50 4.15
up +0.07 £0.19 +50.20 021
Groun 3 243 6.88 1191.88 1.91
up +0.61 +0.30 £79.50 +0.53
Groun 4 4.05 6.82 1551.75 333
roup +0.81 +0.45 4219.55 +0.56
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Table 4. Result of CBC after Irradiation (Total)

FRdo] ZAHL T3 AHERAE TFEo] WA o
3 240 &4 oA EgS T AL o4 5 9
WBC RBC Platelet Lymph [ch=) S = ] ] = T As A3 4 vk
A0Ueh) (0% (10%p0)  (10ud)
Grou 1 6.62 6.99 1509.56 5.94
op +2.87 £0.66  4273.86  +197
Gom s 477 7.15 1383.83 3.72
Hp +1.48 +0.43 +93.11 +1.05
Groun 3 2.60 7.02 1231.83 2.05
oup +0.84 +0.43 +100.56 +0.68
Grow 4 378 6.99 1549.67 3.15
P +0.75 +0.45 +173.07 +0.51

AHEE AFS A F vFy HE QAFA =T
(Group 1) A, WA, w2 FA7F ZE oA 71 =7
el th 4 EFEE EEEd F97(Group 2)> =
ol vlE] Ao 2 A7) 2 WA Nl {21721 2}o]

4.3 Y7|1FA Hlw 2HE
%_O
I

= Ak AR ZARE(Group 3)S BE oA T e
TAE 7153 53] AT vl feHdoz v
FAE 7155 H. B Fo & WARA A (Group 4)°ll A
= WAMIZARE(Group 3)°ll W] FreHoz X7 =4
Vel BRAbA o dis)] 358k &S YEM QI TH(Table 5).

Table 5. Result of Outside Deformation Check (about 7 weeks)

W;;ag) spleen(g) brain(g)
Group 1 222.5433.8 0.706+0.146 1.681+0.082
Group 2 194.4+27.9 0.508+0.081 1.644+0.008
Group 3 170.0+10.8 0.44140.078 1.615+0.115
Group 4 182.0+6.9 0.50640.055 1.680+0.061

A ZAFE(Group 3)0lA] §R2] Hol7l A AL AS &
£ 9loon, PHEFIS EIE Fo T 1

(Group oA Fe]doz &g A& 21kl ti(Table 6).

Fig. 2. Villi Length measurement : 4X. (A): Group 1, (B):
Group 2, (C): Group 3, (D): Group 4.

Table 6. Result of Villi Length measurement : 4X

Villi Length(zm)

Group 1 669.10+29.06
Group 2 667.79+22.37
Group 3 425.68+22.47
Group 4 494.61£17.25
4.5 59| ZEetx ws) Ba
Rat®] 941 § of 7~ 1248 7| HP A7 = A o
Foz 71FEAo] £ Azlelth A4 F 1 Gyol e
ARl A o) 2 el7h Zefun, div vl @9
o7k A = vk weEbd oid Ao A SA4E S8kl
g selsigich Hole] LATANNE FFAZA
T AZELE Su Qome ARGl Fk U

2| 59l A 1oxvl & F3t
HAn) P o2 AZA359 thFig 3). hET(Group )T FAHES
HE ZFE AH(Group 2N E tix3 H|S=3
Ao FAE fFASAL Ak WA A (Group 3)9]

o
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S #1319 tHTable 7). ©]& At EFF S0 E3Eo)
9418k oju] Rat# Efololl Al FAH A FeFS veEhd A
2=y

(GY

®)

© [

D)

Fig. 3. Cortical thickness measurement : 10X. (A): Group 1,
(B): Group 2, (C): Group 3, (D): Group 4.

Table 7. Result of Cortical thickness measurement : 10X

Cortical thickness(gm)

Group 1 120.49+12.10
Group 2 122.43+7.27
Group 3 65.68+5.02
Group 4 83.05+10.28

3 A AbmSh R A% HFR
A e e R e
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