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TO ACCUt1ULAT~ ~~~TIN~ • 

nnd Joaoph G. Humiltan . 

Nov.,l9.54 ·- .... 
ln>m llvision of ~o·t4 Ph¥sics, £Jt.a>er1mental. RAdiology ant\ t4edicine1 

'•' ,, 

•. 

•. ·. 

: . . followed by ot.udiae ·of. tile thyroidal McwmU.ation of thia1 tne heaviest ot 

. the llalogen elarnenta (2.). It ha.a been oloo.rl¥. eatablishad iha.t the thyroid 
' . •. .. . . 

7.) hour isotope, At2ll, ~o a d~groa which ia similar to1 wt lover than 

that of tlJl (2,31415,6). It hWJ beon further est.abliabed that the thyroid 

&timulut1ng normon& (T::JH} :lncreWJes while iodide deoreAtJee t.ho thyl'Jidal 

accwm.tlation of bot:.h Atzll and tlJl (21J)'. Two recent reports indicate, 

hovover, th.:.~.t the thiouracil typo oi' ant1 ... tl\Yro14 oolllpound enhanoes the 

tl\Yroidnl. uptuko of At211.1n ruta in ouutrust to lowerinG thq. tlJl u.pt.ak.e 

_(416). Sinoe~ the moc1la.ni3lll of tho thiaurueil induced enhwlce:.llont ot At211 

• · Thio work W418 performed undar o.~n1:ruot of the Univoraity of California. 

., ........ ~ ·== w 



-2- c.J. Jhallc.b<.trgor, iiJ-1.(1954) 

·. u··)tako h;...s n•1t. been sutLJ'.-ct-.~rily unlo:csto.)ll . .ll' ux~luincd., it s0e.:l0d . I 

'of.' intere.at. to study·ta~ afi'ects of :.>t.nur cli:t.'l:30:.> of tJ.nt1-thyroid OOJ\PounaS 

2U · 
~pon the cu.~A.wity of t-he t.tyroiJ ~lu.ni 'l') ucca:!lu.lato .\t • It ia too· 

£unction, ~ p~oduee..l by t:.n~s ·ud,;U.ni~nrati .:,n of ex. t:enous tnyroxine1. results 

,>' 

in a lowered tilY:roidol uccu:nu}.atl.m .)f b .. Jth At2ll and rlJl, that thiocyana.te 

Hothodo, 'l'he uni.;ull:J uued ln those 1:1tw.lios \Jere yoUJlG fe:nal.o S[Jrague-

D&:wley rnts that had been :.taintuino<l for ut llu.J..st 2 'lleeka a.f~er receipt. 

use throughout tha Uni Vl!rsity ;)f Culif.Jrnia iia.cliation Lab.:>ratory, . Both 

tood and wo.tar vera gi van J!f! Ji~ L~ood wut~ wi thdro.wn fol! oviug the intra• 

by v. .modifico.tlon of t110 1not:1od do~JCribod by Gai .. r1son JU. fY. ( 7), Following 

Ita* 'l'hia diet 1a airo.ilur in c ,:·l;;osl tion to 11 Uie't 14" dovelopod by the 

f'vund ta ovntuin 2.5 l..f:: of ioJine ;,or :~rt~l• 



-J-

pr&troat.'ll6llt vlth eithur t;ifl'11.ld.ll.: or :~ct; a.r~J t:1<J a.{.L.d.niatrotilJll oL the 
. . 

frcxa 1 tro 18 11ouz·s. Tuo tilyr,.id t;l.mds weto Jis:1oeteJ unJ woigilod to 

tho· nearoat 0.2 IV« on a tot'-.. iion bala.nca. T:te x-r:.t:J uot1Vi.ty of tho At2ll 

o:r the "(-r~J:¥ <l.Otl'lit1 of 't.hc I1Jl t.IOI'O Ul1JtJ.SUrad with W1 Nai-Tli aointillatirls 

... 
CJ.'7Stal gA.'ni!U1 <) .untar wnicil h.J.U ruen ·JoscribdJ oloawhore (J). 

Th,yrold.ne WI.I.U givan subcutuuaously in a series ot r3 duily injectiou 
' ' 

at A levol of' .2.)0 mc/Jtdinjootiun in a V·.>lu."'O o£ 0.1 ;ul ot isotonic salina tt. 

Tho l~t injection of tilyroxino W.J.S ...;i von .', h:;,urn before the w:htnistrat1on 

ot the radiohtll.ogana. ..n o iual ntM.btlr o.L rata rocoivod dllily inJectiona 

ot u. druilar volwno vf isut.mic s"'lino iJJ,J served u.s controla. ·Jno-balt 

ot tho teyroxine t~uted t;roui' reooivcd JO ;.c of ELt2U And the othor hoJ.t, 

10 J.1J at xlJl. · Tho s1wm injected control groui) wu.u divided and received 

tho sru114 a.:bunta o£' At211 or IlJl aa ab.JI/e. .i'.Uo nwabur of aniuwl.s in 

ea.ch gl'\)Up is sho\ll'l in Tuble I • 

• -ott~.Baiu.m tniooy ..... n:J.tO wo.s Li vun uu.bcutar.~t:,.,unly ut ti. lovel ot 80 mg/kq/ 

injooti~m in n volu.ao ).f' o.;G .. J.. ~uch r<J.t rocoi vod 20 i-./:J of At21l. 'fhe 



.• 
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'c( • 

~ ... . . . . 211 . 
bJocUona &Vlt.l t.he intowa.l betwocn ~. ndoJ.n1 utrat.i•JD ot t.h$ At IUld .. 

' -
· -. · :.·b7 boc.t, 'Weiiht ·1,0 o. ato.tJ.atio~ aianJ.E1o~t.. deg~ (P ·<0.01) 1 but did 

. 

. ', .. ' 

' 

r· . 

. · tb¥f01dai u.oo~o.iion ot both Il3l and At2U below t.hut ot non-th.Y~ 

ti'04t.od oontrol· rat.s. It obould bo notod that tnQ tb¥ro1d Uytake values 

. , tor both At2U ani IUl u.l'O so.!10\ltlnt low. Ttlics iB pronwnably due to the 

preuo.nao ot A zoolati volT lo.rt;o amount ot oto.ble iodine in tho diet omployod, 

·. JSSCN. Tablo II onowo t4e aocwr&llation ot At2ll hT t.he thrroicl gland 

ot t.ho rat 1, 41 and ld hou.ra lollovi.ng ita 1ntruvenoua injection vith and 

WS.thout tJ\8 w1miniotmtion ot KSCN, A suboutanooua injection ot 20 ~ 

~ k!3CN 1,5 noaro botoro At211 inJection whon tbq rata wero oucritiood 

at. oitnor 1 or 4 boun o.r~r tha adz:Un1atrt~.tion ut At2U roou.ltecl 1n o. 



... 

• 5 -· C. J. Shol.labargar, f!t!!_ (1954) 

~·. achdnistration llJld eaorifioe of 18 hoars1 had lower thyroid At2ll values 

• . . . . . . . 211 
. . thAD the oontrole. Uhon th<J interval batWGan tha ud.tdniatrat1on of At 
· .. · 

aD4 saortt1co waa 18 hours, a aingle injeoti. n of KSCN 1.5 hours betore 

: . . 2ll 
:.'. ~aQritioe also produoed lower thyroid acoUJlUlation of At • 

. ' . 

' • ' 'II ~ 

D1souss1cne It h~ been olearl,y established that tbyroid hor.:nona 
I . 

i 

; 
·. · acts to dep~aa tll¥roi4 .function ey inhibiting the proJuoti•:rn of TSH by 

.· ... I 
. I 

.. · ~ ~ ~tOn'oi- pit\dtari (S). In this experiment, the administration ot 

aro 1n agreemont with the provioua tStud1es by Hamilton and Sole~ (1) that 

tu.rt.nor 1nd1onto th.a.t the thyroidal accwaul.ation o! At2ll is under pi tui taq ... 

It bu.s boon clomonatruted that tbiocyi.Ulut() inhibits the collection of 

i 

1PI11de bJ the tb¥1-oid gland (9). It eeeJ15 reauonablo to int~rpret the 

pr~a~ent finding or a. lowored thyroidal uptalte ot At2ll when thiocya.na.to 



C. J. ::ihellabtirgar, at ..a.l (!954} 

thioc;ranute intsrferos with the cuptt.ei ty of the thyroid gland to concentrute 

What hap,~-ans to the astatide u.fter it is collected by ~he thyroid 

' . 
. . lJl. . 

gland is more difficult to understw1d. In the cuse of I , iodide is 

presumably oxidized to iodine and this is organicully bound (10). 

Th1ouracU blocks the orgu.nio binding of iodine, and this 1a reflected 
• 

. b.Y· o.. lower 1lJl content of the thyroid glW'ld. How~Jver, both thiouracil 

aAd propyl thiouracil have been shown to inereaso the a.ccUJmllation ·of. 

.\ 
At2lJ..h1: the t.1yrold glund (4,6). Thos.e. i-esu.lta have indlc~ted that 

the bei:!lvior of the .thyroid :;t.owuru At2ll ~ 1lJl is not always similar. 

Thia is not aurp~alng ainco tho ohe1niatry of agtatine and ioulne diffor 

in many rospoots (ll). It has b0en shown thut thiooyanu.te. administration 

after the organi'o binding of rlJl dischu.rgea little or no r131 (9). ·Since 

·in \.b€J proaent experiment approxi ..• utely 50% of the 1\t211 was discharged 

wh~m K.SCN was given 1.5 hours lx-lfore an lB hcur At2ll uptuke, it ~s appax:en~ 

that the At211 . aocuroulated \ly tho. t.hyrvid :is not o~gull,i.cully bound in 

a: me.nri.er thut ia St.riotlj OOilljJUl'<.J.bl,e tO the orgW'liC bindiug of rlJl. 

~iJilll.Ur:l.!' 1~ The adulin1atp .. tion of thyroxine to the intact fe..:w.l.e 
I 

6prugua-Dwl9y ru.t.resulted in a lowared thyroidu.l u.oouwlat:ion of both 



- 7- C.J. Shellab~rger, -~ J!~ (1954) 

At211 an"d IlJl. Since· it io kr;o,.m that th~·o.:d!Je inhil;!to tb~ prouuction 

·of TSH by the pltuitury r,:lnnd, 1 t is su,.: :eo ted t.hut u r~>duced pi tui k.:.ry 

.t\mction repulted. in a reduced thyroidal accumulr.:tion of lJoth halogens • 

. It . .La .flu·ther indicated thui. the th;yrolclol accumu.lcttion of At211 ia 

under. pituitary control • 

.b It 1:\p.S boen clemonstr::ted ti1at thiocyu11nte blocks the th;y-roidal occumu-

. -letion of nat.etlde, and that oim:o thiocy£~n.;,te cun dischnrge At2ll from the 
·' 

. ' 
.:211' 

thyroid gland;. At prob~1bly io not ori:Jnnlcally bound i.n a mannE;r similar 

'·. 
Ackriowl.£9goments. Authors Hish to extend sincere thanks to Hr. O.B. 

Rossi and the atuff of the 60-Inch Cyclotron who \:arc responsible for the 

production of the HBt!ltine, to t1ios Hnrg,::ret Gee, Mrs. t-'iurilyn Wllltams, 

Mrs. Ruth Newman, and Hius tJylan Jeu.nr~ who gave technicu.l as:JJ.Gtllnce and 

to Miss Cuthorina !Jj oblam \.,rho preparotl the wmuscript. 
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c. i. Shellabarger, ot ul (1954) 

Table I., Et'fect ot 8 Daily Subcutaneous Injecti .ns· ...>f Thyr-: .. xina 

Weight and Thyruid \.Jeig!lt of 55 duy· old fe.we Jpr,•t,;uo-Duwley Rata. 

Last Thyroxine Injection Given 4 H.J..:trs Bof ;:re IV Adad.ni:Jtrution of 

·.Isotope 
. ~ 

. ____ _... ......... ___ _:_. _______ , ____ ~-- .. -----· ·------· ·--·- -----~------------·-
. T;reat~t No, ot Mean Body Ma;.J.ll Body Mean Moun ± St,E. 11aan ±St • E 

Rata Wt. ~gin- ·wt. at Teyroid Thyroid up• Thyroid cC~nc. 
. ·-·. ning S1:1.orifioe ~~t. take % of % 1soto1Je/g 

\ g g rng adrliin.isotope wet tissue --
.I 

+ 1131 T~roX1~. 8 121 13.3 9.8· .!1J.::!: .06 ~± 6.6 
'. 

Oo~tl'Ql + IlJ~ l 10 124 148 .12.3 6.00 :t .$1 502 ± 46 
. . 

Thyroxine + At2ll 10 :114 124 9 .. 6 ~::!: .001 6.9 ± ___..... ·5 

cont~l + At2U 9 119 141 9.7 .305 ± .01 32.0 ::i: 4·3 

--·--,-.:: .... _ 

.\-]hen ~eun value ·ia underlined, this indicntas thn.t it wus t.ested against the 

mean, i:nmwd.iu tely bel~w by tho t-test (12) Wld the P value was beyond the 1.% 

·level ot oontidenoe. 



Table II. r;t'.f'ucta ot 0. . .:Hnglu ·>r uo;J.ble Jul,outw1Q'1U;3 lnjactl -n 0f KJCN 

.......... ------------·-·-
··Interval l»tween lDto;-val between N6• of ~1aun Ha:m i lou.n ;i: .:3t.t: Heun .1 Jtol! 
.At2U IV Injoction KJCN.InJection Hats Body . Thyr'id 'l't1yroid u1.1- Thyroid C.;r 
.and aueritice and ar..I.Qrlfice Wt. ~Jt. tu.ke ~ of ;h At2lljg 

br hr g rag ad'ii! n. A t2ll wet t.iasuo 
·----- ---- ··--- ·--·--- .... --- - .. ~-- .... 

' . ' 1 nono 5 .252 20.5 .Jl ;l: .02 1,.60 ;:1; l.j 

.. 1 2.) 5 254 ;w.J .•_Ql ± .01 .).19 ;i; .1 ----

4,: none 5· 246 16.8 eJ2 :i: .OJ 1S.95 :.±: 1.~ 
' . 

. · 
~· 

4.·, s.-5 5 245 16.7 .10 :t: • 01 5 ''5 . -~-:1.: f)!; 

. ) . .; 
'. \ 

18 none 6 24d 19.9 .40 ± ,.06 20.00 ± 2.1 
·. 

18 19.-5 '6 244 18.8 ·45 ± .os 2.).08 :J; J.,~ 

16 19.5 - 5·S 6 .255 18.4 .16 ± .02 8.6'7 j; I . ., 
18 1.5 6 248 .21.0 .22 :i:. .02 10.37 .i· 1~] -·-·---. ----................ __ ... """':'~---..._ --< _._..._ ____ ... ...-.. ~ .... ·- _.....,~-- -· -- ~--·-·. -· ~ - ... . -· •'"" ... 
'. 

When ~en value is untlodi.ned this ind.ia~te~ that it \I \iS tea ted e.gainat tho mean 
. I 

and :saoritica (12) u.nd the P vulua wus boyond tho ~ lovel of confidence • 
• 

.. 


