N° 158

REMOVAL OF PLUTONIUM FROM RATS BY PROLONGED ADMINISTRATION OF
CHELATING AGENTS

V. Volf and E. Gemenetzis

kernforschungszentrum kKarlsruhe, Institut fir Strahlenbiologie,
7500 Karlsruhe, Postfach 3640, Federal Republic of Germany

In our previous work (1) we investigated the effect of single
chelate doses and suggested the combination of calcium diethylene-
triaminepentaacetate (Ca-DTPA) with desferrlnxgmlne -8B methane
sulfonate (DFOA) for early decorporation of 2 The present data
concern the efficacdy of prolonged chelate administration as a
function of the time elapsed since 23%y citrate injection, the
choice and dosing of chelating agents, and the rate and duration

of their administration. Results obtained can be summarized as
follows:

1. An early initiated treatment, continued for a month, involving
an _equivalent of the commonly employed human chelate dose
(Tab. 1):

1.1 Prolonged administration of a combination of Ca-DTPA and DFOA
was superior to the use of either of these two chelating
agents alane.

1.2 The chelate combination could be replaced after the first two
injections by zinc diethylenetriaminepentaacetate (Zn-DTPA)
withaut reduction of the overall decorporation effect.

1.3 The first two chelate injections virtually exerted the same
effect as prolonged chelate administratien; they prevented
more than 30 % of injected 239y from deposition in the bone
and liver.

1.4 The effect of only one single chelate injection was, however,
substantially less, although_a chelate combination was
injected immediately after 239py incorporatian.

2. Treatment initiated &4 days post 239Pu injection and continued

for another 5 days, involving varying amounts of Zn-DTPA
(Fig. 1):

2.1 Decorporation of 239Pu increased with incregsing amount of Zn-
DTPA; this was most pronounced as far as 239py in the bone is
concerned.

2.2 When Zn-DTPA was administered only once a week, the decorpora-
tion effectiveness was in general less pronounced than that
after the same total weekly chelate dose had been divided into
twa or more fractions.

2.3 A continuous subcutaneogus infusion of Zn-DTPA was in general
not more effective than single daily 1nJectinns of the same
chelate amaunt.

2.4 when the number of Zn-DTPA fractions per week was decreased and,
simultaneously, the total chelate dose per week was increased,
an equal decorporation effect was achieved.
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3. Treatment initiated 4 days post 239Pu injection and continued

for 1 or &4 weeks, involving 5 injections of varying amounts of
Zn-DTPA per week

3.1 With 30 umol-kg™! Zn-DTPA the decarporation af >°°Pu was least
pronounced and could be significantly improved by protraction
of treatment only as far as 239py in the liver is concerned.

3.2 With 100 umol-kg='1 Zn-DTPA the contents of 2°9Pu in the skeleton,
liver and kidneys decreased by 50, 80 and 75 %, respectively,
after 4 weeks of treatment, as compared with controls. This is
significantly better than the effect of treatment continued for
1 week only.

3.3 wWith 1000 umnl~kg'1 Zn-DTPA the best decorporation results were
achieved in the skeleton and liver after one week of treatment.
There was surprisingly no further improvement due to_protraction
of treatment so that after 4 weeks of treatment the Pu remaval
from the skeleton and kidneys was equal and in the liver even
smaller than after administration of 100 umnl-kg'1 Zn-DTPA.

CONCLUSION

a. When a prolonged treatment can be initiated early after 239Pu
incorporation, the effect of the first few injections is most
important.

b. If delays occur, Zn-DTPA becomes the treatment of choice, since it
can be administered at higher doses which entail a higher reduc-
tion of 239Py contents in the organs than can be obtained by the
human Ca-DTPA dose.

c. A sufficiently long period of administration and fractioning of
the weekly, rather than of the daily Zn-DTPA dose seem to be the

most important factors influencing the effectiveness of a delayed
prolonged chelate treatment of incorporated 239py.

+ REFERENCE

(1) VOLF, V., "Diagnosis and Treatment of Incorporated Radionuclides"
IAEA, Vienna (1976), p. 307.

1220



pPaaTJTIao0Bs alam S9BY *ajBIFID Nd
shep uD pue uTlw G°*| 1B °d°*

‘gruabe burieTayo 4o uoTlBIYSTUTWPE pajeEadal Ag pajoajye nd

n sod
docz *

:ammm 1s0d uTw Gg°L 18 ‘uoizoafur ajeylayd auo ATup
| ABp uo pue utw G-, 3B ‘suotjoafur ajerauyd omg ATug

STEWTUR 4O Jagqunu - N $°3°5 F SueRaw 3118wyl Tay

*uUOT}BI1STUTWPE Ndgez 1ajje sAep g¢
Jo uotioalur *A-T 13348 62 PUB 22 ‘GL ‘B ‘L
T Ummmmhcﬂ azam (yoea L

_63.1out g¢) szuabe Burszetaug e

*unTqeIOodIOaUT N 1a34e Ataea bButuutbaq
decz _
40 uotiuagaz uebap L 318YL

%4

20°0 F §GL°D 90°0 + 65°0 L*L ¥ 7L DL - nqoma+<mka|mu

Lo°0 ¥ 0oL°n 20°0 ¥ 9¢°0 %D ¥ 2°¢ S - g¥040+Yd1la-B3

Lo*o ¥ ¢g°n L0+ L°h Lol F LoLS ql §TD0I3U0]
pLoo M pen e |, LoD F L2°0 70 w [ g’ vdlg~-uz Y040+YdL1Q-BD
LoD + pLoto §0°0 F Ly*0 g9°0 + 9°¢ 9 Y04C+Yd1lg-ed Y040+YdL0-B3

L0*0 + ¢L°0 g0°0 + (9°D LV ¥ u°g 9 Yd1ig-uz v04a
600°0 M 100 80°0 M 69°0 L c w 0°Li 9 Yelg-e3 Yd1Q-E3J

Lo*g + &s¢°0 L0+ 0% 6°0 + 8°09 14 s7oI3U03

shaupty Jant) un3a1ads g~¢ uoTg3oalug 2-1 uot3aafug
N
nmmnn zammm pajaalut 4o abejuaaaad g2 TNPauas JUBWIB3 I}

1221



*dnoaf Jad sjes g sbeaane ayy uo ‘*3-5 + sueau
1aj4e shep g| pasTjiIoes aaam sjey °33BILTD
sAep uo *o°s pasnjut Jo pajaafut sem ydi1Q-uz
*BuTunTjoRIj S3T Pue asop Yq4ig-uz TBJ0% 3yi JO uoljaung B Se :mmnm 40 uotiuagax uebap

o7133woab aie sanTep *UDTIBIISTUTWPER Ndeoo
Ndgez 40 UOT303LUT *A°T 183348 6 01 §

N3IM ¥3d SNOILIIINI 40 ¥I8WNN

" L ? ’ :
S
) 00le 7]
G'Le
&
) . 5 M i 7¥$;.Bx.§:fCNaEEomo .
m//‘ GQe
*|l/0 ) 1 3 B
$ 44 l\/\nlwv/.0
: —\—
00 ® 1 |
GL®
|-dam- 6% vd]0-uz 10w oG o 7 7
ne
S0 18
43N W NOL3 T3NS
01

1

0z

0€

0y

0S

03

0L

08

06

*b671

3500 Ndge, 0ILIANI 40 INIH

d

1122



