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Abstract

For safety handling of tritium, a brief-review is made of tritium intake and its
metabolism in the body, as well as its elimination.

After ingestion or inhalation of tritiated water (HTO), the biological half life of
tritium in the body fluid is about 10 days in human subjects. The intake of HTO
through the lungs is rapid and almost complete. In the case of low level tritium gas
(HT), tritium intake through the skin is extremely low. In contrast, significant tritium
intake occurs through the skin which is in touch with metals whose surfaces are already
contaminated with tritium and the biological half-life would thus become longer.
Intaken HT is oxidized to HTO by intestinal anaerobic bacteria. The oxidation rate of
HT in man is estimated to be 0.86u Ci HTO/! body fluid/hr per 1 1 Ci HT/ml ambient
air. Tritium content in the body exposed to HTO vapor is 15000 times than that exposed
to HT in the same tritium content in ambient air. In the case of accidental intake of
tritium, excretion of tritium is accelerated by either oral intake of 3-4 liter water per
day in form of juice, tea, coffee and beer, or by intravenous injection of 5% glucose

or Ringer’s solution.
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Fig. 1. Level of tritium activity in venous blood
of man in relation to volume of HTO
ingested and time after ingestion®’.
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Fig.2. Tritium activity in water of venous blood
and urine with time after exposure to HTO
in inspired gas®’.

O : Urine water, ® : Venous blood water.
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2. 3. PUFILOREHNHDERI
EREBOFDIER,» S F T% Tablel. Rates of absorption of HTO through skin of

BB (24+2C) TLYFYAKE man when l‘ower arm was exposed for variab'le
lenghts of time to an almosphere saturated with
% (HTO, 1.2~78uCi/ug) TH HTO vapor at 24+ 2°CY.
FL-FHEKIZIG» 56008 L
= ) Subject Exposure HTO activity  HIO
ol &, BANDOKOTRREZ 1 time  in exposure activity Water absorption
. wter absorbed rate *
FROEFETIZ0.010TH 228 E @n)  (uCi/mg)  (uCi)  (mg/cw*/min)
BEAE < 2SI > T L T0. IS 1 7 78 0. 0044
048& 72 ¥, Fi#E130.018ng/cm?/ EAP 2 8 604 0. 0035
EAP 5 7.8 180 0. 0042
minT# - 7= (Tablel ) o I8 5 7.8 218 0. 0051
38 10 7.8 450 0. 0053
RIZVJFILKIZBEF TR B AP 15 L2 214 0011
- 3 S EAP 20 1.2 479 0.018
L72BAEKEBRRTCEEME1 EAP 20 L5 1560 0. M7
Tz dh, BEXHEAS 9 & LA 20 1.2 305 0.012
38 25 1.2 476 0.014
DNEWEZIZZKDODERNNDERY JS 45 1.4 790 0.010
. . IS 45 1.4 883 0.013
A FHF130.0402 50.065mg/cm ?/min EAP 6l L5 1680 0.017

THY, 09XV EL 5 L0029
*%Calculated from increase in, HTO in body fluids at

2 50.038mg/cm*®/min& < 5 equilibrium, HTO dilution volume in body, area of skin
YLl ZOD&KSWZ, +FYF L exposed and length of exposure.

KOKEPODEBIZ M) F TV LAKIZBINEBROBEREDBINI-BRITKET DD
Zy PORBEALTO M) FILKDT » MERBFT OB E X EE T0.0135+0.0083mg/
cm*/min®, B C0.0152+0.003ng/cm?*/min® T, b FOKE: P IZB AN CTEMIZE D,
Zy PORBIZNYF2 ) —L%BS>TP)FILIHTIHKGENFANSN, NV F
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nico 7y FOBETETERFO MY F7 Fig. 3. Tritium activity (as HTO) in urine of

AHADKBEBEN ) F9 AKEROH rats during inhalation of an atmosphere
L . containing HT or HTO".
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3. 2. PUFTLHTADT v MERTORL
FYSFI AT ZOBLIIHILEBRTEZ HT oxidation HT oxidation

(4Ci/g per br/pCi) (kCi/g per hr/uCt)
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ORBRRET TR 55 (Fig.4) o BB 5
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3. 3. MIFILHZOEARILLBHIRE
BEMOMETHS L FuZr—EOBHRBTEIZ F)F Y AT ZABNANWEBN, FRLET
Rk Fay - —EESERAR0EINTOEBRORENICIBEOEE BRI N,
SHBERCEE 0BEOBHNEE/ABELTVWAZE, TNHOBREIIFSEE LY
L LAHRBEBEOFNERICBENWTENW I EIHBNTWVWS, 59 b ek FOBAEY
TrIFTVLAHTREBBLTHIREIBRMAETHY, TOMBEIZBRE D BacteroidesB D
Bacteroides ovatus, B. ruminicola, B. asacharolyticusB X UBENR D - TH R THAE
BT & 5BEHRKNEDEschrichia coli
FTHDY (Fig.5) « BHATOD +
VFILHZOBILIBAEIC & -
TaRbnTWaE#EBEINBZ & . 5

"HTy MIHAEMBECHER & N — EXXTIEL]
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ILABBHRERSDZERAL N IZ X Fig.5. HT oxidation activity in isolated strains from
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ni=, rat and human feces and reference strains®.
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Fig.6a . Tritiated water in urine after exposure  Fig.6b . Total tritium and tritiated water in urine

of forearm of subject to brass surface con- following exposure of inside forearm to
taminated with tritiated water vapour’®. metal surfaces contaminated with tritium
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2 TCHELR LBz N BEIZ12 (Fig.6b), KETO M) FILBRYREA M) F
T LKOEE (Fig.6a) ERRBEST, TOENFHBALRRS BIKBNRROTH
nTnsd'®,
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4. 1. ReP MY FILOEMFHL R LRBOBRI L

BRCERSNZ V) F I 2260 NOHEERET I LIZE - T, AREBRREE
ERILEES, BAABADKHABREREED ) F 7 LOEMFHFEBMIE L TS
H, £\Wk FTITH, ZOFHIRISHTH o', ICRP ar

TRAMFHLBHOIXSOEE4ANDIBHE L, FH

10H & LTV ?, Pinson& Langhamid b 23K % % < & % . T
PL Ik > TR F Y ADEMEHEBMEEMEKD ¢
TEEBELTCHDELY (Fig. 7). EEZELRIBWERK %

Ko TRED N FY AQEMER LR EIERT 5, g

IS THEROEEBO MV FYLABERETSES  §

TEREWE Lk, AMENERELERIEBIFRE ©

LTIy PERWEERDBATHLKSELESKELD o) p T T
TE FRIERY e AN VK, E—NERLSARGDT m

. . Fig.7. Excretion half-time of
BEY, FRFIRFOREI L > THBERESETD 100 o difforont rates of

Fh, IbixFaFy VEBEIZLIBIRBOZHETH & water intake (73.5kg man)"’.
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4. 2. AEICERYRAENE b FILORKRE
+ Tz X 7= A% Pinson& Langhamid & F C—HIZKLG KO E%2.7) » P 5128Y »
FVizsEmT BE Y F AQEWMFHEBHAI0E»H24BICEREINS Z L ®H s

LTnah Y, Table2. Forced fluids'®.
NCRPVA — FNa65' 9 Tid b Y
Route of Remarks
FIOAZELERBENELC S administration
BT BH, K 2—b—, E— e Do
WE—AYSY3)y PB4y Water Usually forces to the tolerance

. (including fruit 3000-4000 mt/day level by oatient. Check urine
FVBRGZ ERIEE L TR, & juices, tea, coffee, volunes and save voidings sepa-

O I 8Rop 72 V0 & & 17 13 88 R I & beer) rately for radioassay.

TE5%Y T Na—2RY U7 )% 5 percent glucose Intravenous Used only if fluids cannol be given

in water or saline  Up to 3000 ml/day orally. Usual precautions on elec-
—H%D3Yy PAVEETIEL trolyte baiance (sodium and potas-

T3 (Table2 ) o Lloyd®'® iz sium) must be obscrved.
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XB&, 371GBq (1Ci) D M) F VUV ADERER CARERLBELXZT RVWRIFR&EREZE
o

4. 3. MFILOEMBR

BRELLB SR VT4 TR M F T LKLV FTLTRERALD, RALKLY,

HONE M) FIAITEM U, FVFTLDBBOIRINF—RENWZENLDL LY F
VLARRETHHEDEZXFHIEK Table3. Doses and risks from tritium intakes'®.
BEEDHTODA, HIETHAM Intake Committed dose Associated risk
OBELIERLEZBETCOZ & T equivalent

H5, 2.8X10''Bq 5 Sv Serious risk of death
BRERFED-HDBE DS 5.5X10'%Bq 1 Sv Mild symptoms of radiation sickmess

2.8%x10°Bq 50 mSv 1 in 10® risk of cancer and serious

BREQII 1L EXNTWBA, genetic offects
2.8%10%q S5 mSv 1 in 10* risk ef cancer and serious
NDFITLDBEIZITE PTCORESE genetic effects

N =4 9 e 2.8x107Bq 0.5 mSv 1 in 10° risk of cancer and serious
FDHORE B HER L DI, genetic effects
BMEROE FHIBLARNVTOHE 2.8%X10°q 5048t in 10° risk of cancer and serious
genetic effects
WO ORBEZ RO TQEZH#ET
LMENED LN TV B, BEDARIZEINE, BMCHROBRCRERDENIZX -
TRBEDMEIZ | 263 DIz ML, PIFILBROQEELLTERLEAIH2ET D
ZANHETNWBED,
Martine!®Z L a—DHRT M) FILEBHEEFBFERT Y X 71250V TN, 28
X 10''Bq (7.5Ci) D#&MBEUL 5 Sv (500rem) IKHM L ZNBEMIZE > TEKRLI R
ITHHE LT3 (Table3 ) o

5. MATRRARNL IR, BERECHE

BB EOBESA»SOEENLREETIE, BHEBRIL N E>THERIDTHY,
TLELFRCEF ERIIETRE AL AW EIN TS,

iz, R FOEMIFEEHIOOBHEBEHRELSOBHBRICHELOEENrOSHE
THREZERSBINTWAD, Luckeyld 'V BEORBBEWEEWI L, KERKROE
EERH, BREBROERER, ZhrolERIERIZE > THEANLE VW IBREAL»OREL
o BXEREDEEBHBBRHEDYIANBEYIIEN CEFH, BRPCHTIEADO
BR, AMOTOEABIUVESEORHBIIN L TEANINHEART I 2L, Wb
WL CBHBRRNIVATFEETDHIEEZRLITN D,

BESEEHAHE (M) F78) K—EHERLAREIXBOT /v — RIS 2%
EEREOER I EBHRELR O I EAGBENTED Y, Tkushima (1989)%% X & &
BEEEERATN S,
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