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BROOKHAVEN NATIONAL LABORATORY e
MEMORANDUM 3
REPOSITORY BHﬁ. llql/ |  are: Mereh 11, 1957
COLLECTION al 1o, Isotope Committes 6 o
BOX No. “" FroM: Doctors George C,. Cotslas and

" Donald C. Borg

FOLDER _H_L\QBN/ PPD*DCDIS 1450 "/4@3 SUBJECT:

Raqueag‘for permission to
in patients. ‘

We berewith request that permission be granted for the use of Mn>®
8 in M (Z;‘to 50 pe) for investigative purposes,
pertinent information is herewith included to assist the ccamittes

in trece

in omti ¢ thie request,

- CHEMISTRY |

We plam to uhixlm manganese in its divalant form as a diamhbh

st .m,., et f,ﬂma ).5‘m‘ Follovimg administration, tht M’ iom 18
Wte Mtﬂlymcﬁdintothepoorhsolubh-—cushvdmnd-and

" This expestation 1s based on the body's pH nnd redox potentisle ‘

In saome tesis, the metal will be administered as a dissociable chelate.

— e

TUSNOVER AND WETABOLISM
our experiences im mice and rats, it appears that the primary
tion of ¥ao® 1s the liver, P 1t 1o with 0> 1n animale and mex
site cen be markedly favored to he point of slmost complete
1on of the wider xites by means af delivery of the isotope dirocth'

vein, Widar thene oonditinu, the liver dinhu-(a a very largs
, ' (u u-u-h-ofub\-"“l
percertage cf the dose imo the gut andfredistributes[the rest{to other organse
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initigl '
inke be

diuhnmofummumthnbocb'inthofm, except when
obslating agents divcrt ihe element inte the urinme,
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Isotope Committe

turnover can be markedly accelerated by o) feuding manganese salts, b) injecting

any inorganic manganese compound including metal paudci. It has been glowed down
and starvetion but has'ﬁot becn affected by feediﬁg or injecting
bers of the first transition group or of group VII (i, e, rheniim)
of the elements. On the basis of jartition ctudies, the total body ‘runover is
-a’accelerated‘vhen animals sre given versene injections,
METABQLIC ROLL

by Orent and McCollum (Bj‘has shown that mgnganece,ia eggential

to nervous function and reproduction in mammals, The diseasze Perosis of the

related to 'oxidation, hydrelysis and synthesis (12). Preliminary studies have

inplieated : anese itﬁnlf or biological systems known 10 be gensitive 1o mangansee

in several widely prevalédt diseases of man vhose stiologies are présently unimown

@, 12). |
CONCENTRATICN AND DISTRIBUTION

ganese iﬁvtracq amounts iz ubiquitously pr?seni in all animals ‘exmri+
sned fod -in all organs. The liver, pancreas, kidney aud intestine are the richest
sites (7), but they also constitute pools of high turnover (11); Their turnover
} y (cceleratéd by feeding or injécting any indrgnnic Ranganess
ading tﬁo metal (11). Chelating compounds such as versene (EDTA)
» in traneit frcn its normal excretion via~t§e gut into

urinary exeretion and will thus expedito the turnover of the 1ivnr, the anly

organ 8o v

e {11338
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LOTul Amnunt of LOUS TAT RIS Lt Raer Seeartes o Lo, for

A veen.ouietian of dat= btainet L vmx Riape o, .:j'or "‘el"z

adu’t ma; (7,

orily 1. mgm. 0! narsanese ©Hr the entire bocr, 7le 1iocreusasy ¢oraot be

mv shal. mssume thal “he latter velsie is correct, ac this

recorclled as|y-t,

will lead to gafer orerstions,.

TaNIANLL L THLHAW

fi»
L Na

onl; establisred s;-Tieati~r i trgt of :=Y~manrenate salts for
. /

iserelc by virwue of ayiduilion. ihsore are reer--cer .n the

(external) an

certainiry to treqtmer: of humsr schf7ophrenia,?ﬁmmn a~emia

litersturs, however,

and humar: srin diceases with mang-now: sslte (£, .rese «: zroaches are by no

means ostablished (4). ‘n‘veter’nary tractice, ‘erosis af chickene [z ooth

cured by feeding Mn~-4. korse:s used for arntiserum rroguction

mer more nnt*tofgn, b; su!for nucr less aryloidos.s if fed

srevented and
will a) yield

manganous sulfete (13).

\.Al".‘- LY

Both acute and chronic toxicity are koown ir man (1). The goyte

toxicity consists of gastrointestinal sym;toms (diarrhea; when ¥n saits are

glven in large doses {grums) by mouth, For pota:sium permongatate, the fatal

dose by:mouth i about 15 gm, and this toxinity is crobsuly Jue to the specific

heen seen ir animals

reactivity of| the permenganate ion (8), Suitien Geaths nave

in man after perenteral ucg:'ristreticn of doses consisting of

and ruspectec

many milligrars of the metaJ (8, 9); however, thare _3E=ers to be general e.reerent
that only a very small amount of manya: nse !z absornren from the alinentary tract

(1, g, 10, 32 téxicity viz thisz route har not beer reported.

12,), und seriou:z
germma nave been riven iniravescusly by us to a lerge ~umber of

‘any reaction, and repetitior of thic administrat on several times

1116339
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ts produced no 111 effects (11).

shropic form of toxicity results in e naﬁroloéical syndrome kindred
son's and larkinson's disease (2). This has been eﬁoountared

a) in miners of manganese ores and of ferrous metals, b) in workers making battery

sibly in one population which bad its water supply accidentally

contaminated,
The amounts necessary for establishment of chronic poisoning ﬁave not
bean defined, but they appear to be naésiva a8 compared to the 4 mgm/day in
diets ard ever more so as eoapéred vith our proposed doses of less
This is supported by the fact that the safe concentration of
& in air is € mgm. of dust per u of air (8), despite ‘inhalatio‘n‘
nest route of systesxic poisoning (2), zxposure to Mgmso
ré, hae to be prolonged {(yeare to decades). Apperently,eny form
of manganese cowpound has to be s\ispécted as capable of producing poisoning,
including the trivalant oxide which is most insoluble in water. Onegestablished,

the disease haz been thus far both irreversible and progress.!ve, but current

- experimentel date suggest that this might not be eso following the advent of the

~'ongaLt

versenes,

RADIAT [ON CHARACTERISTICS
Manganese 54 is produced in the cycletron by deuteron bombardment of

ﬁxui\n S4¢| It can be purchssed from Oak Ridge. It ordinarily is conteminated
_ ‘ | ’ T ,
vith scwe Mo (5 140 hours) but not by ite isomer which has a 7 ofny 2 minutes.

It decays baek into ipert chrfonim 54 by the following decay soheme,

Decay Scheme of Knsl’

54

(Electror capture) He)f 1ife: 291 days
’ ~ Total disintegration energy: 1.8, mev,

0,84 mev, ‘ :
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RADIATION DOSE CALCULATIONS

In §rder to have the most conservative estimate of the dose from
Hni‘, the following a‘sunptions,are made which all tend to yieid a meximun
estimated dope:

(1) That the rate of energy sbsorpiion at a giver site equals its rate

of release from that‘site, thus making the dose formile o;dinaril} used for beta

particles applicahls.
(2) That the patient weighs 7C kg and his liver 1500 gm.

(3) That 30% of the radiation dose goes to the liver and 70% te the

rest of the and that this ie distributed homogeneously in each case (11, 14).

(4
(5) That the metabolic half life is longer than the longest seen in

) Physical decay is neglacted.

nice — y 600 hours (<5 d) and that there is no short or spillover component
to the turnover, (In view of the fact that the proposed study is the first of
its kind, there are no available humam data pertaining to turnover studies.

Furthermore, ance studies have not been reported, presumably because of the

absence of satisfactory (nalytioai techniques for manganese and the low ratio

of metaboli manéuneoe to dietary and fecal manganese. A conservative use of

the animal date provides the best guide at the present.)

(6) That a 50 pc dose will be used. (See SPECIFIC PROFOSAL).
(7) That the total dieintegration energy (1.B4 mev) is abeorbed, rather

‘than only a fraction of the gamma energy (0.84 mev) and of the L-electron-capture

lrm.
Then: mﬁmmm&nw

= 5102 c E
‘d = (51,2)(0.01)(1.84)
= .9 radjhay‘

Pre3e ™ L
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D= 73.8 CET
nlo-(n.sk(o.01)(1;81.}(25)
boo- 34 rad. \
d = 51.2 C,tE
d = 51.2 (5 x 107%)(1.84)

d = C,05 rad/day

Df- 73.8 C ET
o

DI- 73.8 (5‘1‘10“)(1'.84)(25)

"}7{8(10

D

SFRCIFIC FhOPOGAL
The total turnover of manganese and its redistributior in man cannot
be studied with the hitherto used Mnjé or'Mn52. Therefore, we propose %o

study the turnover and distribution of manganese ir man by means of dMn Tfacor

doses will given to patients suffering from chronic diseases such as Farkinsonism,

Cancer, Polycythemia, Rheumatoid Arthritis, etc. OSerial blood samples will be

drewn to establish blood cléarimce curves, and repeated in yivo scanning will be

carried out to determine total body ard localised (organ) uptake kinetics and
redistribution., The feces will be collected as long as they are countable and
so will the urines, although the latter Lave never been countable in previous

‘mman experiments using Mnsé or Mn52 in tne absence of chelating sgents,. Cnly

one administration per patient is anticipated,
Studies with )4,556 in man have indiceted that satisfactory jin_viyn scanning -

a.na blood clearance data are obtainable with 10 - 20 pe of radlomanganese. Sinoe

1476342
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lightly larger tracér doses ihan these may De réquiréd for long-term studies
involving blological decay, it is expected that Mn % will ordinarily be injected
intravenously in dosages of 0 - 25 pc, and no dose larger than 50 uc is anticipated,

Thooretiéally ¥nob is prepared carrier-free, Spectr§graph1c checks of
severa)l samples delivered to us nave either confirmed‘fhis or have indicated but
very slight metal contamination. Therefore, it is expected that th; amount 6!

manganese metsl sdministered shall not exceed 10 gamme,

Since no other isotopes sre to be used during these tests, the rediation

doses should be less thar those presented under the ;eneral proposal, wherein

strongly meimizing assumptions were made, There is no,radiological or pharmacological

ha;ard to the patient as far as can be judged beforehand.

1176383
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Amendmen #1. dated July 11, 1960, to isotope Request H-49 is hereby

approved
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