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Body Burdens of Cesium-137 and Potassium-40 in Twenty-One 
Members of the Wintering Party of the 16th Japanese Antarctic 

Research Expedition 1975 

Mitsumasa MIYASHITA*, Yoriko ATOMI* and Keiko UEDA** 

Abstract : The radioactive nuclides in human body are roughly classified 

into two categories. The one is naturally existed radioactive nuclides, and 

the other is radioactive nuclides of fallout from the nuclear fission of a large 

scale such as tests of nuclear weapon. In the present study, body burdens of 

Cesium-137 and Potassium-40 were measured using a human counter with 

twenty-one members of the 16th wintering party. The purposes of those 

measurements were G) to observe the radioactive pollution in Japan and 

Antarctica through the human body, and ® to estimate the effect of 

the Antarctic living on the work capacity through the change in body 

composition, since natural potassium which exists mostly in the active tissues 

of the human body contains 4°K in a constant ratio (0. 012%). 

There was no individual difference in 137Cs content among the members 

who live in various parts of Japan. Its mean value was 1. 40±0. 43 (nCi) and 

the lowest among the values obtained for Japanese during the last decade. 

The aerobic work capacity of the members which was estimated from the 

total body potassium was almost the same with the ordinary healthy men. 

After the members have returned to Japan the second measurements will be 

needed for further discussion and conclusion. 
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1. mu IE § EB 

lE'ii Af*l*JK.f¥tE-t o itz:@,f-'l��'j);t, CD§ �ttzMtt�'.i)::.�-t 0 t 0) c, @�!Hevc J: 0 

ttzMtt� r� (l;J_ r fallout) vc J: 0 t 0) 0) 2 ":)VC*�IJ � ;h 0. frJ�O),ft� C L ·01 4°K, 

1i�O)-t:hvt 137Cs --e;:t;o. 

����K���ftO)ffi�frIRtf�ffil-O)f*l*JttzMtt�•�m�LJ:5cLk•�n2 ":) 

vc*�IJ � :h0. ,tO) 1 ":)�i 137Cs vc J: 0 -c, B *Rtf1¥J:ffivc:tovr 0 itzMtt�•O)try�O)�,m 

�Af*�frL-Cfl�LJ: 5 ci"0 t0)-c·Js0. �O)� cvc"'.)\,,-c�t. -t-c·vcB*vc:to\,,-c, 

Jlfif.-c·�1*m1, 7 7 :/ 7', -tO)frnO) m1 � O)*�*�:/i�O)�•iJ��m � n -c :to 1>, i k*7ilF?lE 

0) § l¥JJ:iJ, G vi, �vCi¥f::t(-:ifl$"c'O) 7 7 :/ 7,.0)���0)�-iJ���� :h0iJ� G "c';i; 0. t 5 

1 ":)vi 4°K :l:iJ,G>.f<ooG:ho��n Y 17A:l:vcJ: 0-C, 1¥J:ffi-c·O)�mi7�AO)fl:*ffl§vc\,,iJ,vc 

�•--r �dJ, ��f*fJlnJtO)ffiiJ, G7Hfr L J: 5 c --to t 0) -c·;:t; o. 1i�vc ":)\, ,-c �t. ��:h Y 17 

A:l:vi!1J�:I:�±. c -t 0 75'�*].�:l:O)JN&O)j��-c-;:t; I), L t-:iJ� 0 -C _A.0){1:*ffl§ c �\, ,ffi'*1 

iJ; ;:ts 0 � c iJ; LG ;h -C \,, o. i t-:-t -c·vc 0HKUBO (i972) �i�ft 0) 5 b base members vi 

traverse members vcJt�-C�$vc J: IJ f*HlftJlniJ; J: IJ :ttJ::*:-t 0 c \,, 5 ¥�'a'� L -C \,, 0. its: 

��� Cl 975) vt:ffi:ttg�i50) c < vc:ffif{;M-c·vt'¥1*J-c·O)�m��fM� < � :h, ,tO)koo Bf{ 

:Mvc.t:i:�-c fiib:l:i7;�:J-' L. ,tO)tit!l�ftviilib�JEvc J: I_) f*:i:i7;:ttJ1Jn-t 0 c \,, 5 � c �¥� 

� L -C \,, o. � :h G 0) � c i7� G:ffi:ttg�mvc:tovt o mif.J:l:0){!£ri7;{i:*ffl§O){!£r�tB*-lt Loo 

-c \, , 0 t 0) c ft�� :ho . 

tJJ:O) J: 5 tJ:-�vc t c "':5�, A,if.:zk.tfl7?x, l8{'XO)�ftvc":)\,,-C*i*ml¥Jvcfl�-t07� 

-c·Jso. 

2. mu IE m:E 3f& 

ttzMtt�•O)fJlU�vt, *E{*� i:: :i. - -;r :/ • n 17 :/ � -0)*� 7
° 

'7 7-. 7" 'Y !1-;,- :/7 v- � 

-� J:lh ,t-: (KATSUNUMA, 1966). m 1 @JO):i}!U�vi, m16?x���A 21 iE �)(;j-� c L-C, 

l 974if.10J=J 24'""-'30 B vctJ,vr-c �»{[ L ts:. A,@JO):iJlU��21 iE O)if.4i-•nx:�1. 20:::ttt 8 iE, 30:::t 

�11 �. 40:::ttt 2 � -c·-"iJZ:Jey30. s::t-c·Js 0 t::.. 1J!U�� El vt�:Bt. f*:m, EtrHlft@J¥�0)�f*tt 

rJlUlO�§Rtf 137Cs :1:c K :l:-c·;i;0. 

&:rHlftJln)!JO):i}lU�vi, 5KWf:i:\&:rHlftJlJJtt� ffl \, ', J:Jimffil c Wi Ei31trffil0) 2 -JJ FJr�:illU� L ts:. 

EtrHlftJlJJ)!JiJ, Gf*HlftJln:l:O)ftffivcvt, NAGAMINE and SUZUKI (1964) 0)5:\ (1) :to J: tf KEYS 

and BROZEK (1953) 0) 5:\(2) � ffl \, 't-:. 
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D = 1. 0913-0. 00116 x (1) 

F= 4. 201/D-3. 813 (2) 

D:f*WJ.t 

X: E
C
fH�JWW (J::J17£HfB+ � Ef:Iitrfffl) (mm) 

F : f*H�JW:i: (%) 

f*P3:ti5C/tt'11:�1f{O)mu5:EvCvi, f�HU�c L--C::k�7° 7AT,;, �-y'/71/-�- (50x50xl5 

cm) 4ffl'1:'fa!h,, 3071i1c19mU5:ELf-:. fttfrj, IE�B*Af*[i30):af(it'l1:�1!{, c < vc 137Cs :i:O) 

1RU5EvCvi, 1:i�O)�/H�'1:' fa§"'', 1 {Lt, I 071i1c190)JJ!U5E�il39--CJ1ctt89Ittib'a:' :t-c � x. 0 t. c iJ;AJ 

1:J§"c't6·:d-:. LiJ,LtJ:iJ;G, *�fl:'a:'J:§1-,,f-:�IJO):&f� Ctf:iR, 1973) vc:t-c1-,,-c, 1967if:.l J:I 

�,�O)fi\tA�rO) 137Cs :i:'a:' 100% c-t 0 c, JJ!a'·C-viW35%vcMy L, LiJ, t 19681f:.IOJ:I 

J.;I,�vtviVif_:__.5EO){@:iJ;iwE"', -c "', 0 ;:. c iJ;�iw'EEfJvc�� G n -c"', 6. L t.:il; "':) -c A,@1 O)mlJ5E"c' 

vi, IJ'J:A,O)IE'� B *Af*P'J:i:O)ikxy c, base members il;Wf@i:b· G1ffi0 i "c'O)W":Ji1c19'a:' t �II 

L, i!:!IJ5E�i1c19'a:' 3 {.:g- c L --C ftP'J:i:iJ; c < vcytJ: \, ,�{tO)rJiGli:'a: Lt-:. 

Aft-ffl�*vc:r-cvt 6 ��ffl.l.t'a:' Jxlfk:-t 6 137Cs vcxt L 4°K O){!:!IJ5Evi-l"O) ii ftr*J :h 9 

17 L:i:0)1RU5E'a:'J&:'*-t 6. -tt,i::h 'b 4°K vifqj{_v:ft1¥tEltO. 012'a:'�-t 0 3(�:af(Mtt�;fi'c'� 

6t-:'rh, t.;hJ: IJ�!f:h 9 ?L:i::b;�JJ,vc5E:l:�;h6. 

3.1. 137Cs :fl(;:?\,,"( 

��2li;O){tP'J 137Cs :l:vi 1. 40±0. 43 (mean±S.D.) nCi 'c'�0f-:. it-:--t-Y?Lr,f 

l.tc·jf--t c, 22. 3± 6. 5PCi/kg-body weight, 25. 2± 7. 2PCi/kg-LBM 'c'2b 6. ;:. ;h G O){j@. 

vttf:iRft!! Cl 973) tJ;ma t *l*�t L --c"', 6 filtA�rl 7i5 O)fJ!IJ5E*a*vevivf'� L l '. it-:;:. .h G 

O){rnHt, 1cvc t jm�t-= J: 5 vc,l-0)��89Itt1tiJ, G � --c, mac-viviHf'f�:!*tL�vc� L. iJ,-.r_] 

iJ, t,i:: 1'J {Ih ,{Ile-� 0. 

tJ::t-c, B*mlff3vc:t-cvt6 137Cs :i:0):11!!��vc"J\,'-C, -ttd-:J'b*:W:JEvc:t-c1-,,--c��21i;O) 

tH:%:111!iJ;� ml vc 71tt L -c 1-,, 6 ;:. c 0) F,mf:1Ivc "J 1-,, -c .trF 0) J: 5 vc.. '*ii<.. f-:_. B * vc :t-c vt 6 1 
;17Cs 

:i:0):11!!��vc.."J\,,--cv:t, ffi7..k, ±�. ���c-r.tfrit4::71ffrn;t,i::�n-c1-,,6. t.hvr..J: 6 c:i: 

vtikx:'lr L-C � -C 1-,, 6 vc.. t :b,iJ,v G f, tJ: :t-c���il;fif'rh 0h, ti C -c� B *-OlUvc..Jt�-C- B 

*-OlUiJ;�"' ,{ll'1:'� L --c 1-,, 6. LiJ, L Af*P'J 0) 137Cs i\:O)�{tvc vt, WfiBft!! Cl 968) v:::. J: 6 Ff 

:JEc', fallout itc1*r*Jit0)-5EfJ:6�'=11*vtrtf{'rh0hfJ:::o, 0f.:_. t.:hvtAftr*Jit'a:'Ei k-t0 
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�1 ���O)� '/' 17 A-137, �V?A, Mn�1a�O)MO)��$���ffl 

Table 1. Cesium-137, potassium and anthropometric and physiological data of subjects. 

Subject Age 1s1c8 1s1c8 K Height 
nCi PCijkg•wt g years cm 

1 24 o. 78 13. 8 135 159.8 

2 35 1. 21 21. 0 138 164. 5 

3 43 1. 01 16. 3 138 169. 0 

4 31 1. 22 23.9 130 157. 5 

5 35 1. 38 21.-6 145 160.5 

6 27 2.01 28. 5 150 175. 0 

7 32 1. 75 27.3 134 172. 0 

8 25 1. 04 15. 9 157 172. 8 

9 29 1. 14 18.4 143 163. 0 

10 30 1. 32 19.6 145 173. 8 

1 1  25 1. 60 25.6 147 170. 8 

12 44 1. 92 26. 1 150 175. 2 

13 33 1. 16 18. 9 146 164.0 

14 31 1. 18 18.0 146 170.8 

15 25 2.04 36. 4 147 175.5 

16 27 0.81 11. 6 154 165. 5 

17 25 1. 05 18. 1 135 166.0 

18 31 1. 07 18. 8 125 160.0 

19 31 1. 59 29. 2 136 156. 3 

20 34 1. 83 26. 3 152 171. 0 

21 30 2.27 33.9 158 174. 8 

Mean 30.8 1. 40 22. 3 143.4 167.5 

S.D. 5.4 0.43 6. 5 8.8 6.3 

Weight Chest Body 
girth fat kg 

% cm 

50.5 84.0 13 

57.5 84. 0 9 

62. 0 88. 5 1 1  

51. 0 80.5 9 

64.0 95.0 14 

70. 5 91. 0 12 

64.0 91. 0 14 

65. 5 90. 0 11 

62.0 88.5 12 

67.5 90.5 13 

62.5 87.0 13 

73.5 92. 0 14 

61. 5 85.0 11 

65.5 88.0 10 

56.0 86.0 8 

70.0 93.0 18 

58.0 83.0 9 

57.0 90. 5 10 

54.5 87.0 9 

69.5 88.5 13 

67.0 89. 5 9 

62.6 88.2 11. 5 

6.0 3.6 2.4 

LBM 
kg 

43.9 

52.0 

55. 2 

46.4 

55.0 

62.0 

55.0 

58. 3 

54.6 

58. 7 

54.4 

63.2 

54. 7 

59.0 

51. 5 

57.4 

52.8 

51. 3 

49.6 

60.5 

61. 0 

55. 1 

5.0 

VO Hand grip 
2max h l/ . 

strengt mm kg 

2.56 36.0 

2.61 46.0 

2.61 48.5 

2.48 45.0 

2. 71 37.0 

2. 76 52.0 

2. 54 45. 5 

2.88 51. 5 

2.67 40.0 

2. 71 41. 5 

2. 73 46.5 

2. 77 53.0 

2. 72 50.0 

2. 72 45.0 

2. 73 45.5 

2.83 37. 5 

2. 56 46.0 

2.41 42.5 

2.57 42.5 

2. 81 55.0 

2. 89 58.5 

2.68 46.0 

o. 13 6.0 

�A 
p, J®:�HU1 food chain vc--=> \, , -C t �J@Ji � ;h ts: vt ;h vi ts: G ts:\, , ;: c � ffe L -C \, , 0 iJ ;, * 

1vf�·-ev1��ri:mH� c L-c. k-O)ffit�vtffi�-e� 0. LiJ, t A,@JO)fllJ5EiJ, G,, . � 1..:-C 137Cs it 

vtfl:£ <, c < vc:ttg���fttrJW�-tt0 J: 5 tda*vi�G:hts:iJ,0t-:. L kiJ; 0 -c tf:l�:ttgBIJvctm 

'it L -C � x. 0 ;: c ts: < .  2li5�Jl�IP]-1.r1v- 7
° 

c L-CWl 0t-:. 

Lt1ivt, ��i:f:t IP]-fflm vc:}.; \,, -c. F81-0) ft ¥lJ � f� l&-t 0 c ,tU:) h o 0) -e, 

( 137Cs 0)�¥1J�l¥J�'MWHt*9140 B c ¥1i'ff � h -c \,, 0 0) -o 

O):tig��O)���ffeL-C<h0?bO)c���;h0. 

137Cs jtO)rJ:lU5Evi, 

1m�fi[�O) 

s*tm� 

ts:.}.;, *1vf�O)t«-7�i -e B*vr .. t.;vto fallout O)��vC--=>\,,-Cvi, W tR G vc J: "? -c �IJ 

O)����{j! "? -C*!*iwi:rJ:llJ5E � h -C \,, < ;: c �#gc. L -c :to<. 

3. 2. ��]J IJ '7 ,4�(�?\,' '"( 
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��2l�OJ�JtK:liOJ-5f:tey{rn:H:t 143. 4±8. 9(mean±S. D.)g --e;Jt, VJ, -::.nv:t!mfil (1968) 

vc J:: Q rfiJ��O) B *A-�1*:A.�rO)fJey{lll t Vii:vi� LiJ• 0 t::.. 

tJ !J 17 A v:tiED;J�± t -t 0 M 1f>�Ufl.�:li�tlJE-t 0 iil� O)rn�'c'Jb 0 -::. t 7]• G, LUFT et al. 

Cl 963) v:t tJ !J 17 A t *1jg*EB{'f:�t,tr1� t OJ �'f*v::. "'.) \,, -C1iJf� L, lffii�OJ F1=11vc *1'.@:tJ:t§�;o�;Jt, 

0-::. t �$1i15 Lt::.. -t L -c lXOJ@J1m�� ffl \t ,-c �% K:fi;o, G *1jg*EB{'f*fj§ CJ!l:t:jg*t�� 

:I:; V02max) �:Jl5E-t 0 -::. t ;o� 'c' � 0 -::. t �� Lt::.. 

V02max(l/min) =0. 451 + 11. 77K(kg) 

J:�� B *AOJ�,g-)crrljJI L-C V02max �>.Kot) 0 t, [��21�0) V0 2max 0)3¥:tey{lilv:t 

2. 68±0. 13//min t t_r_ 0 t::.. -::. OJ{lllv:tB'Tft!! 0974) OJf�15v::. J:: 0 fq]��OJ-ffl�nx:A.�-1-0J 

V02max OJ-5f:tey{l!1 t ViHi� LiJ, 0 t::.. § \t ,;o, x..hvf, B *A[PJ-J:!t�OJf:tey(!'9{'p*t§�*1 L 

-C\,,0 cb OJ ttft�E�h0. 

3. 3. ffit�io J: tfD;@_;.1�? L' "C 

�� OJ�*· f*'m, n�fW:l:OJ-5f;tey{lllv:t B *A.-�qJtA.�fJ-OJ-5f:tey{lllvc� L;o, 0f::.. 

0HKUBO (1972) vc J:: 01968-1969�0J�1f�OJ¥��vc J:: hvf, base members, traverse 

members t cb v::.�rti! -ev:ti*'miu J:: rf fil!{ff)ltr·nrifWJJ;o;*1'.@:vc�{,% L -C :!:�:1Jll-t 0 -::. t b�� � 

ht::.. -::. OJ-::. t v:t1*1ltOJ�1J11v:tH�/W:l:OJ�1J11--r,;1t, 0 c t �:JlJE � 1t 0 t fiiJffi¥vc, fJ::*t1§0Jfi£ 

r� t tc. G L -c \,, 0 t 0) t Hftbh 0.  -::. n G 0)-::. t �f$ L < *00 t::.ot)vcv:t�1f*OJ*'*mfBt_r_ 

I�� OJ{'p*t�OJf&�iJ;if�'t:·21; 0. 'i tdm�ffW[ 'tJ vc 4°K OJfJllJJE�-t 0 -::. t vc J:: VJ, �1f1=. 

ti!iOJf'p*fj§vc�ff-t��iJ�il®irEBv::. §13 G iJ,v::. � h 0 t J�,:bh 0. 
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