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Body Burdens of Cesium-137 and Pbtassium-40 in Twenty-One
Members of the Wintering Party of the 16th Japanese Antarctic
Research Expedition 1975

Mitsumasa MivasHITA*, Yoriko ATomi* and Keiko UEpa**

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 (1) 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 4K in a constant ratio (0.012%).

There was no individual difference in !¥Cs 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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EWAERCHEET 2 BatEmE L, OBABHEDECET 2 0L, OBRRICLS
HGHERE T (LATF fallout) wXsdoo 2ok kKFI&h 5. piEoRFEL LTL “K,
mEDO LI ¥Cs TH 5.

2 THIBAKBOHAEMRBEEOAHBKHEDE X WEL L 5 L LB 2
CRFENS. 2012k WCsit k - T, BAARRVEBRIC BT 5 B EHEOHROIRGE
PAEENLTBELLI> ETH530THS. 2DZ Lo, TTRAKRCEWT,
LFETRFE, 77 YA, ZOoE 2« DAKIFREROFEREB I TR Y, FAWR
DHME,NLI, FHRBEKFETDO7 7 Vv AOBBROFENBRINLENLTHS. )
121K B0 6RDONBEHH ) AR X » T, BB TOEENADHEEEC 1
BT LA OEIOAMLE > ET5bD0THE. BHELCONTUL, £FH VY
LABIREY L THEREBEORROBETH Y, Lich > TADIEERE LR -HES
BBBZENLLRT WS, ¥4 Tic OakuBo (1972) 1ZBXE D 5 % base members (3
traverse members IR THLIC X W AR X DA T A LV o @R LTV5. X
AR (1975) 3EAEEO L QBRI TREATOAFE Y REE S, ZTOoHEK
M X THBESEA L, ZORREKRESHAARC L vBFELMNTE L5 LxH
HELTWA. ZhbDZ EnbBERC KT 3 EHREOKTAFERDOE T RKE LD
TWabDLHEREINS.

DLED X5 BRI &5, SERVITR, 18ROKRIC O\ CTERINICBRET 2 FIE
Thb.

2. W T £ A

BEMMBEORIEIL, HRAFL 2 —=V BTV EA—DAR TS RF, s vFL—2&
—% M\ (KaTsunuma, 1966). &5 1 BIOBIEIL, FI6REBLAKE2 £2uR L LT,
19744E10 A 24~30 B iz s CEM Lic. S EBIDRIEE2 4 DELHEBUT, 2058 4, 30F
fR1148, 40FfR2 4 TFEH30.8F TH -7, MEIHEBIIHKZ, BHEH, KETRHEZFDOIHE
HCEBERDY ¥'Cs L K EThHS.

ETHREEOBIE L, KUK TIEBTZ AV, ERESEBEFETHD 2 AR2RIE L.
HFHGREE 5 & KNG B > Btz 12, Nacamine and Suzukt (1964) o (1) 35 X 0° KEvs
and Brozek (1953) oR(2)% A\ 1.
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D=1.0913—0. 00116 x )
F= 4,201/D—3.813 ©)
D :

x: ETHRWE (EHSR+BRETH) (mm)
F: &khatig (%)

FABSHEDEORIE L, MR ELTAR T IAF, s vFr—x— (50x50x15
cm) 4@E% My, 304 HMIE Lic. R8T EWBAAGRNOKHPEDE, &< ¥Cs mo
Wik, EiERomEEAG, 18, 1050 R ORIERE THEHE# Y 332 5 & L2
RETH-oTe. LivLishih, AEEXMGFIONE (FiR, 1973) kT, 196741 A
R DOBEAFRFD *'Cs % 100% 75 L, BIEETIIHZBZ AL, Lib1968410H
DRI — B DENFE TV 5 & EDREERNCHAXSh T 5. Licdio TS RIORIE T
13, BESDOEEABARAAMHNEDRAY &, base members 2\EgAHIR5 ¥ TOHIMEIZ b EE
L, HIERMEE 3fEEL LChRNEN Qb VWBHEDORIEYR L.

ANE—RERC BT HHERREL RS2 ¥Cs wxt L, “K of@izox 415 Y
v ABOWEEENRT B Thebb YK XRMGFEL 0124 H T 2 RAKSHEMETH
Hich, THIWELN) v ABHELHCERINS.

3. W = K R

3.1. “¥'Cs 2lc2WT

BkE214D kN ¥Cs &1 1.404£0.43 (mean+S. D.) nCi Th 7. Frotv o A
BETRT &, 22.3+6.5PCi/kg-body weight, 25,2+ 7. 2PCi/kg-LBM TH 5. = h bofi
EFRM (1973) BBAEDME L TW2RASFI7TAORIEETICIZIFELL. T hb
DI, TG b B~ & 5L OERELD B AT, BETIRIFEFEREBCEL »o
s DIEVETH 5.

t¥, BAENCETS ¥ Cs BOHIREIC OWT, TihbbAFRIC SV THKRE21HZD
HEHALEICOBLTWS 2 EORMBEIC S WTUTO L 5ieExic. BARCKT S Cs
BOHUKZCOVTL, HK HE BHECRERINISRIATS. chick s L
R LTETW 2 bbb, REAEEENEDOLN, MU TEAARMCHEXTEA
ARAUDENMERR LT3, L LAKKHD *¥Cs mDBE L, B (1968) 1 X 21t
gz, fallout & &MGNEDO—ERSBARIIREDLNRILH) 2. THIIAKHNEEZE 435
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1 PHREDLr Y 4-137, » ) Y4, Mk LUZOMOEREORERE
Table 1. Cesium-137, potassium and anthropometric and. physiological data of subjects.

6hest Body [ pM VO,max Hand grip

] . 187 187, 1 1
Subject ;:gis : Cci}SPCi/l?gs-wtKg Hctilght Wlflght gicl;:lh fa% kg I/min strl::ggth
1 24 0.78 13.8 135 159.8 50.5 84.0 13 43.9 2. 56 36.0
2 35 .21 21.0 138 164.5 57.5 84.0 9 52.0 2.61 46.0
3 43 1.01 16.3 138 169.0 62.0 88.5 11 55. 2 2. 61 48.5
4 31 1.22 239 130 157.5 51.0 80.5 9 46. 4 2.48 45.0
5 35 1.38 21.6 145 160.5 64.0 95.0 14 55.0 2.71 37.0
6 27 2.01 285 150 175.0 70.5 91.0 12 62.0 2.76 52.0
7 32 .75 27.3 134 172.0 64.0 91.0 14 55.0 2. 54 45.5
8 25 1.04 15.9 157 172.8 65.5 90. 0 11 58. 3 2. 88 51.5
9 29 .14 18.4 143 163.0 62.0 88.5 12 54.6 2.67 40.0
10 30 1.32 19.6 145 173.8 67.5 90. 5 13 58.7 2.71 41.5
11 25 1.60 25.6 147 170.8 62.5 87.0 13 54. 4 2.73 46.5
12 44 .92 26.1 150 175.2 73.5 92.0 14 63. 2 2.77 53.0
13 33 .16 18.9 146 164.0 61.5 85.0 11 54. 7 2.72 50.0
14 31 .18 18.0 146 170.8 65.5 88.0 10 59.0 2.72 45.0
15 25 2.04 36.4 147 175.5 56.0 86. 0 8 51.5 2.73 45.5
16 27 0.81 11.6 154 165.5 70.0 93.0 18 57. 4 2.83 37.5
17 25 .05 18.1 135 166.0 58.0 83.0 9 52.8 2. 56 46.0
18 31 1.07 18.8 125 160.0 57.0 90. 5 10 51.3 2.41 42.5
19 31 .59 29.2 136 156.3 54.5 87.0 9 49. 6 2.57 42.5
20 34 1.83 26.3 152 171.0 69.5 88.5 13 60. 5 2. 81 55.0
21 30 2.27 33.9 158 174.8 67.0 89.5 9 61.0 2.89 58.5
Mean 30.8 1.40 22.3 143.4 167.5 62.6 88. 2 11.5 55.1 2. 68 46.0
S. D. 5.4 0.43 6.5 8.8 6.3 6.0 3.6 2.4 5.0 0.13 6.0

B, ﬁ%?ﬁﬁ food chain iz >\ TH B I s bicvn 2 EE2R LTV A, K
PR TRERMEL LT, ZoRERRETHS. LorbsEIOMEL,DL, BLT Cs &
MEL, ECHIRERHEI IS L5 RBRIIBOhr ol Licai - THEMFICTA
DLTEZBZ LK, AHREREXFA— /A~ 7L LT 7.

583, BERR—REC kT, RA—0RYWHEMTEEBb h 5 © T, REEHD
(""Cs DAEWHFIEREINLNI40B L mEIhTVvb0T) Cs BOWIREL, BHALER
DRIBEDHELT LTS SO LIS RS, '

¥, ABROKTEEE T HAR KT fallout o o1z, &Rz X > THl
DML x> TREERIE IR T Z ExfFR L THL.

3.2. £€HAVILEBICOWT
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Bk B21 4 D4 HKEDEHHEIL 143.4+8.9(mean+S. D.)g THH, ZHizkB (1968)
X 5 RFERD B RA—BEATFOFHME L2 FE L k.

HY Y LRFAEYEL T LERARBELEET OREDIRETH L Lvs, LUFT e al.
(1963) 127V ¥ & L HBERAIIFELE L OBIRICOVWTHIRR L, WHEOMI BE MBS
5T EaHELL. £ LTkoBIRALZ AV TL£ 45 KE2 b ABRNIEER (RAKMBFIENR
§; VO,max) ®#EE45 o N TEB o L xR LE.

VO,max(//min) =0.451 +11. 77K (kg)

ERE BRADHEHIE LT VO,max kw5 &, BEEAKD VO,max o FEMEI
2.68+0.13//min & /¢ o7, ZOfEIRETM (1974 DM & 5 RAFRO—BEAFH T O
VO,max OEHfEEIBIE%E Lo, Sz, AARARERO EHMELERY A L
TWBLDLHEINS.

3.3. HELSITEHEICONLT

BKRoHE, #&E, BHEO T ARA—BEASTFOEHHICE L o,
OnkuUBO (1972) i X %1968-1969F D#LALK DR IC L #ui¥, base members, traverse
members & HicHH TIRAEE R X OEBE TIEBESEECBMRL T HINT 5 & LAURS
Mic. SO LIAEDINIIEEDOMM TH S 2 L HEEI ¥ S L AR, {FEREDK
Trdieb Ll ThbbnbBbhs. ThbDo ExFLLHS iR offin s
BREDIEREDBENLETHS. THREEEDIC K ORlEY 52 Lick v, #%4s
G OTERRIC K IZTHEI B ENCH LM I3 &b s.
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