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Table 1. Results of Erythrocyte Counts(105/mm®) in Mice Irradiated to 300 and 500 Rads of gamma

Radiation
Times after ‘ Group Duncan’s New Multiple
Irradiati | {-Value R T
rradiation ; Control 1(300 Rads) I (500 Rads) ange Test
0 I 8.97+0.84 9.02+0.75 8.76+0.69 1.203
24 h l 9.21+0.95 8.960. 68 9.13+0.95 1.376 I I C
2 wk 9.13%+0.78 7.87+0.59 5.63+0.87 9. 245%* 5.63 7.87 9.13
4 8.574-0. 88 6.09+0. 82 4.824+0.79 12. 830** 4,82 6. 09 8.57
6 8.89+0.77 7.931+0.74 5.54%0.78 11.978%* 5.54 7.93 8.89
8 ‘ 9.03%£0.92 8.29+0.91 6.09--0. 84 9. 897** 6. 09 8.29 9.03
10 9. 13-+0.90 8.84+0.87 7.52%0.69 2.957* 7.52 8.84 9.13
12 I 8.954:0. 84 8.7940.72 8.032:0.82 1.524
Values are Mean+-SE * p<{0.05 ** p<{0.01
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Table 2, Results of Leukocyte Counts (10*/mm?®) in Mice Irradiated to 300 and 500 Rads of gamma

Radiation
Times'af_ter Group £ Value Duncan’s New Multiple
Irradiation Control 1 (300 Rads) 1 (500 Rads) Range Test
0 11.284:0.81 10.98+-1.08 11.54+1.04 1.320 | I c
24 h 11.594-0.93 5.0440. 87 3.07£0.86 26. 720%* 3.07 5.04 11.59
2 wk 10.9840. 84 4.2440.92 2.08=%0.93 30. 876%* 2.08 4.24 10.98
4 10.8740.96 9.8740.88 4.114+0.62 24, 207%* 4.11 9.87 10 87
6 11.2440.88 11.20+1. 30 5.2974:0. %4 18. 096** 5,20 11.20 11.24
8 11. 024-1. 06 10. 88+0. 96 7.89241, 04 2.924* 7.83 10.88 11.02
10 11.2340.91 10.33+1.28 9.72+1.34 1. 385
12 10.94:0.82  11.21+0.86 10.60+1. 27 1.524

Values are Mean#SE  * p>(.05 ** p<70.01

Table 3. Results of Differential Counts of Neutrophi (%) in Mice Irradiated to 300 and 500 Rads of

gamma Radiation

Group

Times after ’ i Durcan’s New Multiple
Irradiati f-Value R Test
Tradiation Control 1 (300Rads) 1 (500 Rads) ange les
0 26.5+1.52 26.7=1. 04 27.441.30 1.247 c | I
24 h 27.941.06 59.81.32 74.741.57 29, 294%% 27.9  59.8 747
2 wk 29, 3:+1.76 62.0-1. 56 84.8-1.62 32, 368%* 29.3 620 84.8
4 26.6::1. 87 36.0+1. 25 71.94+1.24 25, 209%* 71.9
6 27.9-1.92 28.7+0.97 64.5+1.03 20. 029%* 615
8 28.741.38 21.84-0. 88 52. 0:0. 97 15. 208#* 52.0
10 29. 01. 59 24.54:1,11 35.30. 85 1.992
12 27.2-1. 48 25.6+1.26 25.6:1.17 1.014
" Values are MeanSE p<c0.0
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Table 4. Results of Differential Counts of Lymphocyte (%) in Mice Irradiated to 300 and 500 Rads of
gamma Radiation

Times after Group Duncan’s New Multiple
Irradiation £Value Range Test
Control 1 (300 rads) 1 (500 rads)

0 67.1+1.92 67.0%1. 46 68.1+1.85 1.124 I I C

24 h 64.9+1.88 3.14+1.53 17.0+1.63 29. 025** 17.0 31.4 64.9
2 wk 65.1+1.27 26.441.32 9.24-0. 86 34. 267+ 9.2 26.4 65.1
4 68.6+1.65 54.6-0.99 19.6+1. 10 26. 785%* 19.6 54.6 68.6
6 65.2+1.49 57.0%1.21 26.0+1.24 17. 206** 26.0 57.0  65.2
8 64.0+1.38 67.7%1.49 40.9£1.37 8. 592** 40.7 64.0 67.7

10 65.3+1.78 65.92-1. 32 54.741.06 1.594

12 66. 31-1.90 68.8+1.27 69.2+1.35 1. 346

Values are Mean+SE  ** p<{(.01

Table 5. Results of Differential Counts of Other Leukocyte (%) in Mice Irradiated to 300 and 500 Rads
gamma Radiation

Times'af.ter Group £.-Vaue Duncan’s New Multiple
Irradiation Control 1 (300 rads) 1 (500 rads) Range Test

0 6.4+0.67 6.34-0.52 4.520. 60 2.004

24 h 7.2%0.59 8.8+0.61 8.3+0.58 1. 392 C I I
2 wk 5.64:0.72 11.6%0. 84 6.0—0.48 5. 245%* 56 6.0 11.6
4 4.9+0.80 9.410.90 8.6+0.91 8. 2L9** 4.9 8.6 9.4
6 6.8+0.77 14.3%41. 30 9.540. 88 7.272%* 6.8 9.5 14.3
8 7.3%0.63 10.541.00 7.120.90 4. 102%* 7.1 7.3 10.5

10 5.7-4:0.69 9.6-0.93 10.0%1.21 6. 428** 5.7 9.6 10.0

12 6.530.75 6.63-0. 57 5.2+0.79 1.872

Values are Mean®SE  ** p<0.01

2 Noonan®s} Lowrey % BellP: $243 wW3E

amatm b o] APAAE o] B nmsh FAT

A3t dgledl H1H F28 2T BHEK 24402 ' E

7

-rE 254 o]

F-A 7k &

) o] EQF}ﬁ .

2 Aol FAPTFFE FaE AF
25 o] 28] AAAZ Holzgivhrt 2 FHE
d el H1FL 479 65 Aoje
% = FEHqem 2L 125

2A A4t mgdtgch. BitEe] U F 1S
2 ﬁf’aﬁ—i FUY T e FI#E 2T
oldll of 2,000/mm3¢ o] F Be] Fxbell X Aol ¥

reh 28 n REnREe 24 2533 355
AE 2olrl AP el FIHLE 459 6F40]q o]
2y 3 *L‘Fi e F2iEe] Afdle
3] guldle 125 o] 22 Ao}
ol & ol dA BHEY EW

A9 A

o]l B¢

HE
vl2A A

0y 74 2
2 eI JxsE Ak

B R o] 4PN

akolel] s1QldtE AR A A
Apolof = Al 1F3k Al 2FZS g T4 it
=0 4048 393 A B Al w}f %

ZAF 2764 87

tagel £ FE A nd dAR

T2 OMEERS] B

gl HHR B5-E AN TAE TR0 A gl 2

— 186 —

38, Al4x ¥

45 A2 FA5 e WHERE FRRE 2
[SFink: AN liiq' gamma H<
WEzTEY 4L A
ulo} zbel,
HREREY FhREE BHE 2400 =
2 8ee) 7k 59.841.32% 9 74.7£1.57% 2 713
2 25Ad] ol2H A 7 62,0+1.56%F 84.8%
1L.62%2 AxY A5AF ngeh olF HETH 24

Al 5 Fol]

7] e}

B AR

A

% 13



A7} A &2 27.9+1.06%, 259 129,31, 76%l
WEE 2522 FY338F F4E 299w s
Al 1E3 Al 27 FrhREE 270 BH 25 34
B AA3 s Aastg el H 18 6554
o]Z8] 28.7F+0.97%E AY A FE=H oY
B2RL 1059 125 Alold]l WA H4eA 2 35
ook A LEs A 2F739 FHRES F5x Ao
A= g AA ddm F2Re] F1Ro Fb
7b ol How FAFRR 3Ede JE F 2
AdH gt o)z 3 A BAEY BR Aoldl =
Bl IFRERES wWsleR|d® "elAltie Rugh 9
Pardo'¥st 199 nu¢} 9a18E A4E ne F4
vl HERBE BHE244 Tl o2 815k 314
+1.53%, % 2%fk] 17.0+1.63% =2 stErslgod ¥
BB 2tie WA 250 b3 At B
o} 26.4:+1.32%, 3B 2 ko) 9.2:+0.86% = shehabgl vl
WERES 4o dAA F1#s FH2p] AX
T B2 FYAE veldel 2R 1R 24
245494 4 F Yook BIRAAE 25 T4
HERBE A A5FHAE wol7l Astga 454
= 54.620.99%, 650 57.0+1.21%, 859 = 67.7
+1.49% 2 85Ae] ol2y Axlalz FHsgcl 2
A 2B MEIRE 35S F 1R vl o)
< sinbElgdar 125 o] 2} A ok69. 24-1.35% 2 A 4F
o2 3]Esglrh

WERRME FPEREY ASode udl=E 818
B 2R LT BEE 24X 5 A4 gadAE
b el 250 A FA ol=2yvst 2 FRH 3 F
FAE Veldol 1S 856, F2HLE 1254 o
2y 77 A4eAR HES 90 o)HE Age cf
G AR dAEE Asetn s =
BatEe] AZ S8 818 F2HMY HERES
e 4] ol BEEo] B 2R L
+7F o Bee] 455 28l HERES] 3%
JAE B2 FIRech 1A BatEd 93F%&
uhe Aoz A zhEl o)

71 ek EImERAIRES S BEE 275 9 44E
Z715 ne] HI18e] 11.6+0.84%, 28] 6.0k
0.48% 01 5\ 2 650 5 1 FEol 14.3+1.30%, 5 2 o]
9.5::0.88% = 322 Frtslglelrl 125 o2 A
Aegow JEEe F45 ngrh ol AL
ol Zleb GmmERMES H3E 2 F1F F28
o] 5 WHE FAFAE ngdoed F REREHdE

¥e 494¢ ¥ ¢ g9

o] AP L MIEY o gammain BEE LB
B Ak 2 MEmRKE du METEE no)
71 Stged g gadate] Wi Aduid delxta 3
BEExE wgkel. e B Rl @il &2 #d
S A FmEREe MEmBREY 22= Zn 35
PA4E g en 50 Al &= RImRE
BIFHEE A n S 18 E2FE Abolo]l [RSHRA
w2 At lglam ok RF BAHE 24X 7kl W
Ok A 23 FPRE F5R44E el oy
I 7lEl FIEREE RES A 2ol 9
Ao g FEo maHES BESR nREst A st
B @A Aoy wsTILILIE o) A AR Bk
B Ad ot asges £ S ddeh 28 A
3E, A4z 8 A 53N BE uks} o] gamma
1 BER SR BRI K Eodd A ifRiRa
et WMERe A et ke AHA-L gamma §7 AT
2 Q3 fPehERe] Ad g7k FohE AR ohz il
A R RS b wzker WEERS A
3 A 2 fFhERE B BAREE Jebid St
sheh ok 12594 &1 el 500 Rads 9] gemma
i B E A B IR A= 300 Rads FRSHS] 7B Ast
Ao 7 FHMmpiegdl AR MEATE oA AL

Py
=
A

WaE# 1255 3 Aajdl cobalt-60 gamma §#-5 300
Rads % 500 Rads 5 FEEISF R4 5 AT 3 M (&
W3E A o eheak e AEE dgth

1. HEREE BHE A7) A28k 4574 3
Az At 2 e AA 3 EH s A )
o] 1B 650 F2]E 125 Ar] FAez 3
Bl ol kMBS il 2] HIFR T
g syl vl

2. SEmIkEs REE S8 A4adtr AaEks
B 25 AANE ndxw 2 £ oA F5e
7] A xpEhed 1B 45 F 2 105 At A
Adzon sl s gl MEMKREE BHEES 28
Apolo] wel FAgAdE ZelE R4

3. IFHEREE Ratg S48 Fohsk 2% an
A5 ngchsb B 1FHE 2AF 850 H 2R 254

A7) AAezon s g on zAFEY selol ab

— 157 —



B 43 FAFAE B Aot g+

4. WERKE BoE 274 AAFAR g5
7k A B EE Aarste £ 1S 854 H2RE
1256 ol28 FAFToz HE=dt. BaES A
olell we}t FagdE 44 A7t wRTH

5. 71t BmRMEREKE BHT 8184 H2FH
25 270 A Frhetd 1256 AAsEL S¥H4
.

2% AW

1. Berke, H.L., Wilson, G.H. and Berke, E.S.:
Size distribution changes in peripheral lymp-
hocytes of the rat after X-irradiation. Radiat.
Res. (1969) 37 : 181.

2. Blackett, N.M., Roylance, P.J. and Adams, K.:
Studies of the capacity of bone-marrow cell to
restore erythropoiesis in heavily irradiated rats.
Brit. J. Hematol. (1964) 10 : 453.

3. Brown, D.G.: Clinical observation on cattle
exposed to lethal doses of ionizing radiation.
J. Am, Vet. Med. Ass. (1962) 140 : 1051.

4. Carsten, A.L. and Noonan, T.R: Hematologi-
cal effects of partial-body and Whole-body X-
irradiation in the rat. Radiat. Res. (1964) 22:
136.

5. Comar, C.A.: Radioisotopes in biology and ag-
riculture. McGraw-Hill Book Co., New York
(1955) p. 89.

6. Dealy, J.B. and Tubiana, M.. Hematological
responses to inhomogeneous and homogeneous
whole-body irradiation. Ann. N.Y. Acad Sci.
(1964) 114 : 268.

7. Faleeva, Z.N.: The effect of X-rays on the
peripheral blood of white mice. Zhur. Biol.
(1959) 24 : 74.

8. Harris, P.F.: Changes in thymus and lymph

node activity, and alter ations in bone marrow

— 158 —

10.

11.

12.

13.

14,

15.

16.

17.

18.

19.

lymphocyte levels during recovery of the gui--
nea pig from whole body gamma-irradiation. .
Brit. J. Exp. Path. (1958) 39 : 557.

. Helde, M., Wahlberg, T., Forssberg, A., Swe-

din, B., Clemedson, C.J. and Nelson, A.:
Radiation dose measurements and leucocyte
count in rabbits. Acta Radial. (1958) 50 : 477.
Hulse, E.V.: The total white cell count of the-
blood as an indicator of acute radiation damage
and its value during the first few hours after
exposure. J. Clin. Path. (1960) 13: 37.
Lowrey, R.S. and Bell, M.C.: Wholebody irra-
diation in the young pig: Growth, Hematology,.
and metabolism of calcium-45 and strontium-89..
Radiat. Res. (1964) 25 : 580.

Meschan, I.: Roentgen signs in clinical diagno-
sis, W.B. Saunders Co., Philadelphia (1956)
p. 36.

Pontifex, A.H. and Lamerton, L.F.: Effects of
protacted irradiation on the blood-forming or-
gans of the rat. Brit. J. Radiol. (1960) 33:
736.

Rugh, R. and Pardo, G.: Age and hematological’
recovery from acute whole-body X-irradiation.
Radiat. Res. (1963) 20 : 399.

Sodeman, W.A.: Pathological physiology. 3 ed.
W.B. Saunders Co., Philadelphia (1961) p. 684.
Tribukait, B.: Total hemoglobin and blood:
volume of the rat after sublethal whole-body
radiation with roentgen rays. Acta Radiol.
Ther, Physi. Biol. (1965) 3: 1.

Young, M.E.].: Radiological Phyics. H.K. Lewis
& Co., London, (1957) p. 222.
BEEH: © Cobalt-60 gamma #§ M2 BE7T o
AE 79 mEEs WERA ¢ 25 B - KHB
Easant (1963) 13: 1.

SHEE I BERXRZEE., —3E A< (196D
p. 49,



Effect of Whole-body gamma-Irradiation on Blood Picture in Mice

Jai Ki Sung, D.V.M., M.S., Ph.D. and Chang Kook Cheong, D.V.M., M.S., Ph.D.
Department of Veterinary Medicine, College of Agriculture, Seoul National University

Abstract

In order to investigate the effect of cobalt-60 gamma irradiation on the blood picture, the
mice were subjected to single whole-body gamma irradiation externally. In this experiment
42 of 12 weeks old white mice were used and animals were allotted to group of three. On of
those groups served as control and the others as test groups that were exposed to single dose
of 300 Rads (group 1) and 500 Rads (group I). The exposure dose rate were averaged 33
Rads per minute.

The results obtained in this experiment were as follows:

1. Erythrocyte counts in both test groups dropped to the lowest level at 4 weeks postirra-
diation, returning towards the control level, but in recovery, group I showed rather prumpt
compared with group I. Erythrocyte count in group I was significantly lower than that of
group I.

2. Total leukocyte counts dropped to the lowest lovel at 2 weeks postirradiation and group
1 recovered to normal level at 4 weeks postirradiation. Recovery group I was very slow and
it reached to the control level on 12 weeks postirradiation. Leukocyte count was significantly
different between group 1 and .

3. Neutrophil count was increased to the highest level at 2 weeks postirradiation, with re-
covery to normal value after 8 weeks in group I and 12 weeks in group I, respectively.
Neutrophil count was significantly different between group I and I.

4. Lymphocyte count dropped to the lowest level at 2 weeks postirradiation, with recovery
to normal average after 8 weeks in group [ and 12 weeks in group I, respectively. Lym-
phocyte count was signfiicantly different between group | and .

5. The other leukocyte count was increased after the irradiation and recovered at 12 weeks.
postirradiation in both test groups. The other leukocyte count was significantly different
between group I and I.
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