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Abstracts : The effects of ionizing radiation on the peripheral blood elements of ICR mouse were
examined after varying doses of whole-body gamma-irradiation. ICR mice (n=50) were exposed to 0, 2, 4,
6 and 8 Gy gamma-ray (*Co) at 10 Gy/min. The animals were studied for their hematological response on
days, 3, 7, 14, 21, 42 and 56 post irradiation. No significant change was noted in erythrocyte, hemoglobin
and hematocrit values after irradiation with dose of 2 Gy. Decreasing erythrocyte, hemoglobin and
hematocrit values occured after irradiation with doses of more than 4 Gy on day 7 after irradiation
followed by a sharp fall on day 14. A recovery in these values was noted after 3 weeks of irradiation.
Thrombocyte counts decreased on day 3, reaching minimal values on day 7. The total number of
leukocytes was reduced on day 3, mainly because of a decrease in the lymphocyte population. An evident
lymphopenia and neutropenia occur almost on the day 3 and last up to the day 28 after irradiation. All of
the hematological values decreased in the blood in a dose-dependent manner at the same time.

Key words : gamma-radiation, peripheral blood, ICR mouse.

N OB

WA 2 A AR %F ol g F7 92
¥ A4 o] St % Chemobyl®] melt-downs} 72 &)
Al AbLe A 7he A, A ) gAY B 9
29 7 B L BIES A A
XEF7L T8 Ut AA 9 ARl i A ER)
E7F F7H8 Zojth wEtA olo g elw 3 hAn
F@ol AFSH AUle] LEEHE Ao el

I AL AR AEHH A% SAUS AEE 9
B2 AAA L g, AEA] GRS o F A
EE 9% Fsl A shde] dasit) WAl 9
B e T AsH(100-300 Gy), $174H743(10-30
Gy), E543(4-8 Gy) B A FFs(1-2 Gy ©l5h Sl
o 747k G4, D B FHEFE JdepiA ®of

WAL &% A E wpetsty § A% A A7
) 83 $AE fste /M Bol ARHI, 71E]
HE ABE g wsiolt. Algl glolXE #A}

£ a7 2000 #e71eR 9AE A7 EAE S Yo g SYHA
* Corresponding author : Dr. Sung-ho Kim, Department of Veterinary Anatomy, College of Veterinary Medicine,
Chonnam National University, Kwangju 500-757, Korea (E-mail : shokim@chonnam.ac.kr)



184 ARE, 1R, AL olAlE, olRd, AU, TS, 247, ¢vlY

A ANEA NBAY Y 1202 PAFR), 53] Y
Ze] 41 HEE A 9o, 9Esix ° v
AP ALl 9%t HERY gk PN E X8 H
Aot #AE Havt FE o2 28} ABAA
8 AT HARY 43, JEAAE, AENT Fol g
A2l Aot otk B Aol s At BAS E§3
7} A ¥l @Wol AMEHT U ICR v-20lA o
S WAL S ALY AAAC R Hax] ] W3}
B gasiel Wakde] e AHE AAHCE wepge
24 ols} BAY A9 JZARE A FeTAt sk

e 3 e

7l AEEE P WA ZEAL

7853 oA ICRPM-28 AMgagch S8 o
g LAY ZARE 488 WA A7) (Gamma-cell
Elan 3000, Nordion International, Canada)E& A}&-&}o
“Co 7Hohd(X %810 Gy/min)Z 13] WA ZAsHgTh

Ll WARM EAL Mol ohE @S] FHAIH
HEAME

7 A 10089 rke g FAISIHO Y WAL
£0,2,4,6 % B GyE ZAEIE ZAFF 3,7, 14, 21,
28, 42 ¢ 564# 3-33A7F F7HE vacutainere]] FA|
FEo HAE AU FEAM s FEHL P
-4 7)(Hemavet 850+, CDC Technologies Inc. USA)E A}
£, Wy7 AEy L Hige] HAuE FHARE ¥R
EA3gth gde] s FUFENA dA&HeR
AA s WY FHEF, 337, 3447, 39

] ~— 2 Gy ~0— 4 Gy —e—6 Gy ~0— 8 Gy

|
1
i
i
i
|
|
1
i

Per cent of control

O S [P S S - . L P
0 3 7 14 2 8 42 B

Days after irradiation

Fig 1. Relative changes in the erythrocyte counts in
mice following irradiation.
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Fig 2. Relative changes in the hemoglobin counts in

mice following irradiation.
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Fig 4. Relative changes in the thrombocyte counts in mice

following irradiation.
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Table 1. Hematological values in irradiated mice on day 3 after irradiation
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28 42 5

14 21 28 42 5

Dese of radiation (Gy)

Tes6t Unit
0 2 4 6 8

Erythrocyte Myul 9.65+ 0.4 9,19+ 040 8711046 854092 9.16+ 126
Hemoglobin g/dL 155 040 152 +1.58 144 +1.87 13.97 +0.49° 1527+1.22
MCV fL 566 +251 57.03+1.86 52.77+3.68 53.73+3.76 526 +322
MCH g 16.13+0.35 165 +1.25 1653+ 1.36 1647+ 2.11 168 +1.47
MCHC g/dl 2853+ 1.85 28.97+291 31.27:£0.40 30.67+2.75 31.9 +0.89
Hematocrit % 54.47+4.38 524 +085 4593+5.49 458 +4.65 47.93+4.65
Thrombocyte K/l 898+ 51 949+ 144 838+ 34 700+ 183 719+ 68°
Leukocyte K/l 558+ 1.69 235+ 1.27 1.16+0.16' 0.82+0.16" 0.57+0.05°

Neutrophil K/ul 051+024 0.59+0.29 024+ 0.19 0.25-0.13 0.16+0.03

Lymphocyte  Kful 460+ 1.83 1.5 £1.00 0.60+0.16 04 +005" 0.27+0.03"

Monocyte K/l 0.44+0.14 0.19+0.12 0.11+0.08 0.06:£0.04* 0.05+0.03

Eosinophil K/ful 0.03:+0.05 0.05+£0.02 0.05:+0.02 0.08£0.05 0.06+0.05

Basophil K/ul 0.01+0.01 0.01+0.01 0.03:£0.02 0.02+0.01 0.02+001

p<0.05, "p<0.01 as compared to the 0 Gy group.
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Table 2. Hematological values in irradiated mice on day 7 after irradiation

Dose of radiation (Gy)
Test Unit
0 2 4 6 8

Erythrocyte Ml 8.72+0.06 7.89+ 1.86 6.72+0.32° 6.71+0.19° 6.89£0.29°
Hemoglobin g/dL 1435+021 1273+ 1.95 105 +0.85° 106 +078  10.17+0.76°
MCV fL 592 +3.82 61.1 495 56.37+2.97 5327+ 356 5027+ 3.18
MCH g 16.45+0.35 16.33+ 133 15.63£0.61 1577+ 1.12 14731057
MCHC g/dl 27.85+1.20 26.77+ 1.08 27.73+0.55 29.63+0.81 294 +2.19
Hematocrit % 516 +297 4777+ 8.66 37.93+347  3577+t211° 34.67+335
Thrombocyte Kful 897+ 19 T4+ 95 511+ 30° 204+ 119° 170+ 38°
Leukocyte Kl 6.46+0.17 291+0.51° 220+0.84° 0.69+0.06" 0.53+0.10°

Neutrophil K/ful 1.01£0.07 0.81+0.23 0.57+0.25 0.19+0.01° 0.15+0.03"

Lymphocyte Kyl 479+0.42 1.725+0.33¢ 1.32+0.44° 0.38+0.07° 0.27+0.06°

Monocyte Kl 05 £0.09 0.36+0.04 0.19:+0.11 0.06-+0.01 0.03+0.02

Eosinophil Kl 0.13+0.06 0.02+0.01 0.09+0.06 0.05+0.02 0.05+0.03

Basophil K/ul 0.03+0,03 0.00£0,01 0.02+0.01 0.01+0.01 0.02+001
*p<0.0005, °p<0.0001, “p<0.005, “p<0.001, p<0.05, ‘p<0.01 as compared to the 0 Gy group.
Table 3. Hematological values in irradiated mice on day 14 after irradiation

Dose of radiation (Gy)
Test Unit
2 4 6

Erythrocyte Ml 10.08+0.31 8.18+ 148 6.24+0.04° 528+027
Hemoglobin g/dL 162 *+0.14 145 +1.08 11.05 +0.64° 78 +095°
MCV fL 575 +1.13 62.97+2,50 595 +127 514 +296
MCH g 16.05+0.35 17.97+1.96 177 £ 113 148 +0.71
MCHC g/dl 28 +1.13 2847+2,16 295 +127 288 +181
Hematocrit % 57.95+2.90 51.23+7.25 374 +057° 27.1 £231°
Thrombocyte Khul 882+ 207 895+ 161 639+ 91 385+ 69°
Leukocyte K/ul 6.78:£0.26 2.59+0.49° 230+ 037 1.18£021°

Neutrophil Kful 0.89:+0.17 0.49+0.11° 0.35+011° 0.13+0.03°

Lymphocyte Kful 5301028 1.86+0.42° 1.65+0.45" 0.89+ 007

Monocyte K/ul 0.55+0.11 021+0.03" 0.22+0.10 0.12£0.06°

Eosinophil Kpl 0.03+0.03 0,02+ 001 0.04+0.02 0.03+0.02

Basophil Kl 0.01£0.01 0.01+0.01 0.02:+0.01 0.01£0.01

*p<0.0001, "p<0.0005, “p<0.05, ‘p<0.01, “p<0.005 as compared to the 0 Gy group.
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Dose of radiation (Gy)

Test Unit
0 2 4 6

Erythrocyte Mjul 9.59+0.06 9.12+0.53 9.23+042 8.19+ 044
Hemoglobin g/dL 1535+021 15 +040 15 £020 147 £030
MCV fL. 54.05+2.05 55.17+3.56 56.56+3.72 62 +2.88
MCH g 16  +0.14 1647+ 057 163 +0.80 18 +089
MCHC g/dl 29.65+0.92 29.87+ 163 28.87+0.59 29.07+ 1.55
Hematocrit % 51.75+2.33 503 272 52 +1.74 50.7 +3.39
Thrombocyte K/ul 846+ 211 822+ 106 809+ 69 622+219
Leukocyte Khl 7.28+040 3.5410.50° 3551078 3.19+045°

Neutrophil K/l 0.85+022 0.590.04 055+0.18 101032

Lymphocyte Kful 5881052 2.65+0.5%° 2.54+0.66° 1.70£0.19°

Monocyte K/ul 0.51+002 0.25+0.06° 0.39:+008 0.30+0.10°

Eosinophil K/ul 0.06+0.04 0.04+0.03 0.05+0.03 0.13£0.10

Basophil K/ul 0.02+001 0.02+0.01 0.01£001 0.05+0.04
*p<0.01, *p<0.001, “p<0.005, ‘p<0.0005, °p<0.05 as compared to the O Gy group.
Table 5. Hematological values in irradiated mice on day 28 after irradiation

Dose of radiation (Gy)
Test Unit
0 2 4 6

Erythrocyte Mpul 10.70+ 091 992098 9.20+0.01 9 +012°
Hemoglobin g/dL 16.05+0.35 1557+ 1.39 143 +099" 14.63+0.81°
MCV fL 58.15+2.76 61.93+3.85 61.55+6.15 60.77+3.78
MCH g 15.05+0.92 157 +027 154 099 1627+ 0.85
MCHC g/dl 25.95+2.90 254 +140 2505078 26.77+0.35
Hematocrit % 62354827 62.17+2.25 572 +580 547 +3.63
Thrombocyte K/ul 1070+ 207 925+233 869+ 63 590+ 296
Leukocyte Kful 7.57+027 339+063° 2.39+0.07 2321027

Neutrophil Kl 111023 073+0.18 0.44+0.12° 0.41+0.22"

Lymphocyte Kl 5.76+021 2.34+ 049" 17 017 1.67+047

Monocyte Kfl 0.68:+0.27 0.27+0.07 020001 0.20+0.03

Eosinophil K/ul 002001 0.03+0.02 0.05+001 0.02+0.02

Basophil Kpl 0.01+0.01 0.01001 0.02:+0.01 0.02£001

*p<0.05, "p<0.001, “p<0.0001, ‘p<0.0005 as compared to the 0 Gy group.
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Table 6. Hematological values in irradiated mice on day 42 after irradiation

Dose of radiation (Gy)

Test Unit
0 2 4 6

Erythrocyte Ml 10.46+0.31 9.75+0.17 10.66+0.52 1033+ 1.03
Hemoglobin g/dL 169 *0.15 14.05+£021° 15.67+0.38 14.45+2.33
MCV fL. 613 +£1.86 617 £1.13 58.1 £6.25 602 +226
MCH g 14.75+0.62 144 +042 14731042 13.95+092
MCHC g/dl 24.15+1.93 23.35+0.35 25431185 23.1 057
Hematocrit % 63.25-4.33 60.15+0.07 61.77+3.93 6235+ 8.56
Thrombocyte Kful 1031207 9861219 994 1232 663+ 108
Leukocyte Khul 7301027 578097 4.61+026" 3.18+0.11°

Neutrophil Kl 1.15+£0.23 0.42+0.12° 0.94+0.40 0.46+0.32°

Lymphocyte K/l 5711021 4.38+0.73° 3.06+0.67 24 +0.13*

Monocyte Khl 0.36+027 0.39+0.13 0.30+0.13 0.28+0.08

Eosinophil Kl 0.06+ 0,01 0.07+0.04 021023 0.02+0.00

Basophil Kfl 0.02+0.01 0.03+0.03 0.10£0.12 0.010.01
*p<0.0001, "p<0.0005, “p<0.01, %p<0.05, “p<0.005 as compared to the 0 Gy group.
Table 7. Hematological values in irradiated mice on day 56 after irradiation

Dose of radiation (Gy)
Test Unit
0 2 4 6

Erythrocyte Ml 9.97+0.59 942+ 1.12 8.28:+0.74° 8.880.85
Hemoglobin g/dL 15.85+0.50 1477197 147 +£1.13 156 *+0.62
MCV fL 56.1 +339 51.73+3.56 54.25-5.30 56.57+2.49
MCH pg 1595+ 1.49 15.67+0.64 17.75+0.21 177 +£226
MCHC g/dl 284 +085 3033+ 121 3295+ 361 31274268
Hematocrit % 558 +0.14 48.6716.16 45.05+8.42 50.61+2.70
Thrombocyte Kl 923+ 65 897:+133 878 + 187 861+ 143
Leukocyte Kful 7.93+058 4181199 3.54+037 2.55+0.40°

Neutrophil Khl 1.60+0.08 0.73+047 0.60-+0.21° 0.63+0.17°

Lymphocyte Kl 5.98-+0.64 310+ 1.41° 2.68+0.19° 1.71+0.24°

Monocyte Kl 0.33+001 0241012 0.22+0.04° 0.18+0.04°

Eosinophil Kpl 0.02+0.01 0.060.05 0.22+0.01 0.020.00

Basophil K/ful 0.00%0.00 0.01+0.02 0.02+0.00 0.01+0.01

*p<0.05, °p<0.001, °p<0.005, “p<0.0005, “p<0.01 as compared to the 0 Gy group.
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