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RI(185Gbq)

3.49 mGy/h

2m

Fig. 1. Low dose rate irradiation equipment in Dongnam Institute of Radiological & Medical Sciences.

Table. 1. Clinical Sign & Mortality for 3 Weeks.

Dose Final mortality Clinical signs
Gy) Male Female Male Female
0 0/10 0/10 - -
0.02 0/10 0/10 - -
0.2 0/10 0/10 - -
2 0/10 0/10 - -

Mice were placed in a cage on shelves located 2 m from the source representing 0.02, 0.2 and 2 Gy (3.49 mGy-h™") exposure. Sham control mice for both

treatment groups were placed on shelves in the same facility and were shielded from the radiation. Values are expressed as the number of dead

animal/total number of animal. - : No clinical signs.
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Table 2. Absolute and Relative Organ Weight.

2 91 421 : QAL WAl vheold 5957}

G Male Female
y 0 0.02 0.2 2 0 0.02 0.2 2
Body 26.18+.62 26.82+.8 26.86+.83 26.88+.95 19.6£1.7 19.54+1.1 19.48+1.5 19.46£1.1
weight (g)
Liver (g) 1.15+.09 1.45+.10 1.43+.04 14315 0.92+.10 1.04+.11 1.00+.13 1.00+.06
per body 4.39+31 5.39+.28 5.32+.16 5.32+.50 4.68+.18 531+.38 5.21+1.02 5.13+.41
weight (%)
Spleen (2) | 0.104£006  0.109£008  0.107£007  0.089£005 | 0.104=016  0.106£010  0.097+012  0.090+.008
perbody |\ 306 005 04055020  0398£.027 03314013 | 05314055  0.543£045 05014084  0446+.087
weight (%)
Heart (g) 0.13£010  0.139£010  0.131£011  0.132£015 | 0.114+008  0.103£008  0.101£004  0.100=005
perbody | 4051030 05185031 0489£043 04914066 | 0.588£036  0.528£.045 05245055  0.528+.019
weight (%)
Kidney-L (g) | 0.192+.030  0218+018  0216£015  0207+015 | 0.133+027  0.147£016  0.122£.021  0.125+.006
perbody 1200 104 08105046 0805£068 07708770 | 0.674£.097  0743£065 06334144 0.664+051
weight (%)
Kidney-R (g) | 0.192£040 0219018  0213£017  0211£012 | 0.135£016  0.136£006  0.122£.020  0.125+017
perbody | sa3i 14s 08155046 07925065 07865037 | 0.686£038  0.692:031  0.633£141 06614102
weight (%)
Lung (g) | 0.177£018  0.164+£017  0.158£004  0.160£020 | 0.141=008  0.133£007  0.126£.010  0.144+.025
perbody 1 25 070 0.612£.049 05882005  0.593+.061 0724053  0.684+.059 0.65+.08 0.725+.097
weight (%)
Testis-L (z) | 0.103£005  0.096£006  0.101£006  0.063%006* - - - -
perbody 1303 000 03575023 03745013 0.235£027* y . . .
weight (%)
Testis-R (g) | 0.099+006  0.103£.011  0.102£002  0.066+.011% R - - -
perbody | 379,019 03826035 0380£012  0.246+.048* - - - -
weight (%)
Ovary-L (g) - - - - 0.009£004  0.008£004  0.003+£001*  0.003+.001%
per body - - - - 0.044£018  0.041£022  0.015£006*  0.017.004*
weight (%)
Ovary-R (g) - - R - 0.011£003  0.008£002  0.004+£.001*  0.004+.001*
per body - . - - 0.041£013  0.032£.007  0.019£007*  0.018+.002*
weight (%)
Uterus (g) - - - - 0.077£009  0.079+£005  0.087+035  0.055+.012*
per body . . . - 0.398+£069 0404042  0.458+.22 0.285+.071
weight (%)
Brain(g) | 04524009  0.457+023  0456=012 0484046 | 0449019 0453011  0.442£019  0.449+009
per b"doy 1.726£046  1.707£131 1700035  1.805£202 | 2.303+192 23224080  2285£259  2.314+152
weight (%)

Mice were placed in a cage on shelves located 2 m from the source representing 0.02, 0.2 and 2 Gy (3.49 mGy-h™") exposure. Sham control mice for both

treatment groups were placed on shelves in the same facility and were shielded from the radiation. Each value represents Mean+SE of five animals.

*P<0.05 as compared to the each sex sham control.
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Table. 3. Urinalysis Values.

Sex Male Female
Parameter(Gy) 0 0.02 0.2 2 0 0.02 0.2 2
<1.005 4 0 0 0 0 0 0 0
1.010 1 4 1 0 0 0 0 0
Specific Gravity 1.015 0 1 3 4 0 3 2 0
1.020 0 0 1 1 1 2 2 3
1.025 0 0 0 0 3 0 1 2
>1.03 0 0 0 0 1 0 0 0
-/- neg 5 5 5 5 5 5 5 5
Bilirubin (mg/dl) + - 0 0 0 0 0 0 0 0
+ + 0.5 0 0 0 0 0 0 0 0
-/- 5 5 5 5 5 5 5 5
Nitrite + - 0 0 0 0 0 0 0 0
+ + 0 0 0 0 0 0 0 0
-/- neg 1 5 5 5 3 5 5 4
leukocyte (WBC/ul) + - 10 2 0 0 0 1 0 0 1
+ + 25 2 0 0 0 1 0 0 0
6 0 0 2 1 1 0 0 0
7 2 0 0 0 2 2 4 3

pH
8 3 5 3 4 2 3 1 2
9 0 0 0 0 0 0 0 0
-/- neg 1 1 1 0 3 2 2 1
Ketone (mg/dl) + - 5 3 2 3 5 2 2 3 3
+/ + 10 1 2 1 0 0 1 0 1
. normal 0.1 3 5 5 5 3 4 5 5
Urobilinogen(mg/dl)
+ 10 2 0 0 1 2 1 0 0
-/- neg 5 4 4 4 3 3 5 4
Blood (RBC/ul) i 10 0 : ! ! > 0 0 0
++ 50 0 0 0 0 0 2 0 1
+++ 250 0 0 0 0 0 0 0 0
-/- neg 0 0 2 0 0 0 0 0
+ - 10 1 0 0 0 1 0 0 0
Protein (mg/dl) + 30 1 2 1 3 3 4 2 2
++ 100 2 3 2 2 1 1 3 3
+++ 300 0 0 0 0 0 0 0 0
-/- neg 3 5 3 1 3 2 1 1
+/ - 100 2 0 2 4 2 2 1 2
Glucose (mg/dl)

+ 250 0 0 0 0 0 1 3 2
++ 500 0 0 0 0 0 0 0 0

Mice were placed in a cage on shelves located 2 m from the source representing 0.02, 0.2 and 2 Gy (3.49 mGy-h™") exposure. Sham control mice for both

treatment groups were placed on shelves in the same facility and were shielded from the radiation. After radiation exposure, urines from individual mice

were collected for 24h before autopsy by using metabolic cage. Each value represents incidence of five animals.
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Table. 4. Hematological Values.

A8d) 2 421 A gE WA el vhezalx S99

Indices Male Female
Gy 0 0.02 0.2 2 0 0.02 0.2 2
WBC (k/ul) 4.54+.63 5.36+.90 5.14+.12 4.33+91 4.19+.60 5.91+.00 5.28+1.84 4.47+.55
NEU (k/ul) 0.60+.27 0.62+.13 0.81+.61 0.91+.18* 0.54+.19 0.7+.32 0.71£.59 0.93+.19*
LYM (k/ul) 3.61£.77 4.33+.71 3.91+.41 3.16+.75 3.44+.63 4.75+.99 3.91+.60 3.10+.36
MO (k/ul) 0.25+.07 0.32+.05 0.31+.09 0.16+.05 0.27+.12 0.25+.10 0.33+.11 0.13+.02
EO (k/ul) 0.06+.05 0.06+.02 0.08+.11 0.04+.02 0.04+.02 0.06+.03 0.05+.03 0.03+.02
BASO(k/ul) 0.02+.02 0.03+.02 0.02+.03 0.01+.01 0.01+.01 0.02+.01 0.01+.01 0.01+.01
RBC (M/ul) 9.00+.55 9.57+.05 8.90+.39 9.19+.76 9.04+.39 9.46+.76 9.70+.53 9.19+.49
Hb (g/dl) 12.44+.49 12.48+.57 11.40+.74 11.88+.61 12.66+.79 12.48+.76 12.66+.68 12.02+.44
HCT (%) 53.64+.62 59.68+.56 53.76+.55 57.62+1.6 54.18+.61 56.95+.84 60.20+.02 56.14+.36
MCV (fL) 59.42+.90 61.26+.92 60.80+.21 62.58+.86 61.32+.13 60.23+.83 60.72+.63 61.20+.93
MCH (pg) 13.80=+.00 12.66+.98 12.82+.42 12.86+.70 14.56+.13 13.23+.43 12.86+.90 13.12+.39
MCHC(g/dl) | 23.32+.31 20.60+.42 21.24+.16 20.58+.89 23.66+.16 21.98+.85 21.16+.97 21.46+.19
RDW (%) 20.18+.95 20.30+.40 20.04+.54 21.00+.88 20.62+.9 20.60+.30 20.1+.19 20.91+.58
PLT (k/ul) 834.8+75.2 966.6+93.4 731.6+22.4 873.6+15.6 628.4+55.8 774.3+40.4 743.2+55.5 573.0+28.6

Mice were placed in a cage on shelves located 2 m from the source representing 0.02, 0.2 and 2 Gy (3.49 mGy-h™) exposure. Sham control mice for both

treatment groups were placed on shelves in the same facility and were shielded from the radiation. WBC: white blood cell, NEU: neutrophil, LYM:

lymphocyte, MO: monocyte, EO: eosinophil, BASO: basophil, RBC: red blood cell, Hb: hemoglobin, HCT: hematocrit, MCV: mean corpuscular volume,

MCH: mean corpuscular hemoglobin, MCHC: mean cell hemoglobin concentration, RDW: red cell distribution width. Each value represents Mean+SE

of five animals. *P<0.05 as compared to the each sex sham control.

Table. 5. Serum Biochemical Values

Indices Male Female

Gy 0 0.02 0.2 2 0 0.02 0.2 2
TP 4.2+1 4.2+2 42+2 4.0+.1 3.9+.1 3.3+.7 3.7+.1 3.6+.4
TCHO 100.0+.6 104.7£1.0 102.7+.4 87.7£.9 58.7+.4 53.5+16 62.0+.4 59.7+.1
CRE 0.2+.0 0.2+.1 0.2+.1 0.2+.1 0.2+.1 0.2+.1 0.5+.3 0.2+.1
1P 6.8+.5 8.5+.0 7.6+.5 8.8+.5 7.2+.0 6.3£.9 9.1+.1 8.8+.7
TBIL 0.6+.1 0.5+.1 0.5+.1 0.5+.0 0.6+.1 0.5+.0 1.0+.6 0.5+.1
Ca 8.9+.5 8.6+.3 8.7+.3 9.0+.6 8.9+.3 7.6%.1 9.0+.3 8.4+4
ALB 2.2+.1 2.3+.1 2.3+.1 2.1+.1 2.1+.1 1.8+.2 2.1+.5 1.9+3
BUN 19.5+.9 23.8+.4 21.9+.8 21.6+.8 18.9+2.1 21.0+.5 23.0+4.5 24.0+.8
GLU 178.2+13.2 161.9+68.1 93.2+82.8 164.0+5.2 207.5+6.1 150.3+43.5 163.1£29.1 275.5+83.
Na 144+.7 146+.5 146.3+.2 145+.2 142.3+.5 151.0+.1 136.3+8.2 146.5+.2
K 3.8+1 44+4 43+3 4.0+.1 43+2 3.9+2 42+5 5.1+.04
Cl 106.7+.5 108.3+.2 109.3+.6 108.£.04 107.7+.2 115.5+6.4 105.5+£2.9 117+.03

Mice were placed in a cage on shelves located 2 m from the source representing 0.02, 0.2 and 2 Gy (3.49 mGy-h™") exposure. Sham control mice for both

treatment groups were placed on shelves in the same facility and were shielded from the radiation. TP: total protein, TCHO: total cholesterol, CRE:

creatinine, IP: inorganic phosphorus, TBIL: total bilirubin, Ca: calcium, ALB: albumin, BUN: blood urea nitrogen, GLU: glucose, Na: sodium, K:

potassium, Cl: chloride. Each value represents Mean+SE of five animals.
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Bioassay in BALB/c mice exposed to low dose rate radiation

Sung Dae Kim", Eun Ji Gong", Minji Bae", Kwangmo Yang™ ", and Joong Sun Kim"
" Dongnam Institute of Radiological & Medical Sciences,
"Korea Institute of Radiological & Medical Sciences

Abstract - The present study was performed to investigate the toxicity of low-dose-rate irradiation in BALB/c mice. Twenty
mice of each sex were randomly assigned to four groups of five mice each and were exposed to 0 (sham), 0.02, 0.2, or
2 Gy, equivalents to low-dose-rate irradiation to 3,49 mGy - h™', Urine, blood, and blood biochemistry were analyzed, and
organ weight was measured. The low-dose-rate irradiation did not induce any toxicologically significant changes in mortality,
clinical signs, body weight, food and water consumption, urinalysis, and serum biochemistry, However, the weights of
reproductive organs including the testis, ovary, and uterus decreased in a dose-dependent manner. Irradiation at 2 Gy
significantly decreased the testis, ovary, and uterus weights, but did not change the weights of other organs. There were no
adverse effects on hematology in any irradiated group and only the number of neutrophils increased dose dependently. The
low-dose-rate irradiation exposure did not cause adverse effects in mice at dose levels of 2 Gy or less, but the reproductive

systems of male and female mice showed toxic effects.

Keywords : Low-dose-rate irradiation, Toxicity, Mice, Testis, Ovary
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