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One of the problems of hi~zarcl c:valwition of II.;’ therapy wlicil treating 
women before or (hiring the child-l)earing :igc is that of possilllc~ harm to the 
ovaries. S d i  stc%rility and gc,i1cstic hazards 1i;ivc becn disciisscd 1)y I l r .  Editli 
Quimby ( 1,2) and pertinent data in  this conncction mny be foulid in rofcrcmcc~s 
(3-16). There appe;irs to be a gciicral agrecincnt that in the luiman. the Diffclr- 
entia1 A4bsorption Ratio (1IAlI)  ( 1 ’ ; I l  content per grarii rclati\zc. to that of  1 1111 
of blood) for the ovary is not more than onc. Tlie close to the, ovary is then 
considered not to be higher than for internal orsans i i i  generaI. It has been 
found in mice and in othcr small nnirnals that moder:~tc-to-lar~e doses of 11”’ 
did injure the ovary. (17,15,18.23) Tlie results of tlicsrb experiments do not apply 
directly- to the problem in tlw Iiuinnn I)ecausc., on ;i weight Ixisis. the doses lverc 
much higher than tliosc being coiisidercd here. Also. i r i  t l ic.  liumaii, the beta 
irradiation of tlie ovary is niorc restricted to that from tlie l) lo(~d flowing through 
the gland, and the gamma contribution from I1:jl in such organs a s  the liver 
and urinary bladder would be relatively loww than iii ;I small animal. 

In spite of the lack of evidence of concentration of radioiodinc in tlie litinan 
ovary, some physicians and lay pwsons have f r o m  time to time lirgecl 11s to 
obtain more information on the siilijcct. \17c have. therefore? donc a few such 
studies on yomig ivomeii i~iidergojng pelvic surgical proccdurcs \vhicli pre- 
cluded further pregiimeies.:~ Four cas(’s involved neccwar!. termination of early 
pregnancy so we werc able to (lo dditional stiidies as ~vc11. 

Radioiodine ( 1 1 3 1 )  was givcn (fro111 3 to 72 hoiirs) 1)vforc s~irgery. ;It the 
time of tlie operation, the surgeon removed a small piece of tissric from the 
ovary, uterus, and rectus muscle. Tlie activity of these tissues ~ 1 s  compared 
with that of the blood taken at the same time. The results are shown in Table I. 
These show that although there was considerable individual variation, there 
was a rapid decrease in activity of the blood, and none of the tissues examined 
showed a concentration higlicr than that of the blood. Thew did not appear to 
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a change in DAR with time, so tlw resiilts are in general agreement with 
present publishcd findings. I t  indicates that ineasurements of blood activity from 4 

time to time woiild be a satisfactory indication of I':\' concentration in ovary, 
myometrium or rectus muscle. 

I t  is known (12,13) that the salivary glands and stomach mucosa may tern- 
porarily concentrate 11:{' over that of the blood. It should also \)e kept in mind 
that the ovaries and other organs may receivc gamma irradiation from large 
blood vessels and adjacent vascular organs as well as from urine in the bladder. 
In the present investigation there were two controlled and one uncontrolled 
Varialdes. Four of the cases involved pregnancies that had to be terminated (F22, 
F33, F25, F2G). The DAR values in these instances did not appear to be dif- 
ferent from thr gc~neral trend. In some of the other cases, stable iodine in the 
form of Lugol's solution was given lwforc, administration of the 11:1' and again 
it did not a p p e x  to make a significant changt~ in  the DAR of &e tissues under 
study (wliich did not incliide the thyroid). The uncontrollable factor was in- 
troduced by nclcessary variation in surgical procediires and several of the lower 
1 1 l o o d  activities appeared to 1)c related to l q e r  Iilood loss and transfusion 
during tlic surgery. 

I t  is gener;illy recognized that during therap\' therc, are two phases of blood 

related to the I1:il released from thy thyroid to the blood in the organic form. 
\!-e studied two patients who were treated with 11:{' for hyperthyroidism b\. 
daily mc~nsurenirnts of blood radioactivit).. Tlw resrilts arc s h o \ ~ ~ i  in Table I!. 
Thesr data were in agrcrment \vith findings of others in indicating a relati\rc!, 
high concentration in the blood for  a fe\v hours during thc first day vrith a rapi. '  
loss in time. This was followed by a slight increase in radioactivit). during tl 
followjng few days with a slow decrease cliic, primarily to physical decay. 

:' 

.' 

'' 

\ 

,- 
L C  :: 
c radioactivity. The first is due to 1'"' in  thc. inorganic phase and the second i y  

_. 
I 

r .  1 AIi1.E I 
D A K  (Llifcrenlial Ab.sorplio?i Knl io l  

:r IIrs ,4rl;z~ity i?i Ijiood I'nlic?ll 
I-lrs in m p r / ~ / i i i r  p i v m  Ovary I'tcrrrs I < P f l l / . <  Afl f .Ki<~  !Yuitihcr c 

- 
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The results shown in Table 111 are of interest in that it shows the tremendous 
!IAR of the feial thyroid. I t  also indicates that the DAR incrcascs as the age 
of the fetus and development of the thyroid progresses. The IIAR is also higher 
the longer the time after administration of the 1 1 : { l ,  and this is related to  the loss 
of activity from the blood. 

In one instance ( F27 ) , 11:" labeled triiodothyroine ( liothyronine ) was given 
by  mouth and 16 hours later n li-week-old fetus was removed. The percentage 
activity in the thyroid was 0.0014 and the percrntagc per gram was 0.03. The 
nipc/gjmc was 160 and the DAR was 8.5. The apparent uptakc. of the T3 by 
the fetal thyroid was low as compared with tlw Iisiial uptake of 1"". The upt&c 
of 1'"l as Sa1 in  a fetal thyroid of aliorit the same age was from 5 to  10 times that 
of the uptake of I1'{l as triiodothyroinc in this ciise. A part of this thyroid was in- 1% 
cubated with 1'"' as NaI for 30 minutes and it took iip 0.97 per cent of the 1'"' 
avai1al)lc in the medium. On thc. other hand, as cornpard to its own blood, the 
DAR of the fetal thyroid \viis 60 and, as compared to  the 110 o f  the aniniotic 
fluid. A s  compared with the fetal  liver, the DAR of the thyroid was 24.' In the 
mother's blood, all of the I1:jl  is TCA precipitable and 84 pc'r cent was non- 
enchangeable (ioresin). In thc amniotic fluid, 94 per cent was TCX precipitable, 
but only 6 per cent was non-esc.1iangeable. 

One more case woiild be of interest in this connection.' This was a patient 
with marked hydramnoiois. A plasma vohime &termination was made using 

'Following up this finding, we 1i;ive inculiated moiisc' thyroids  in 1"" lal~aled triiodothyroine 
several times and the uptake pcrcentngc was ;IS high, i f  not higher. than with I"' a s  Nnl. I t  
was not hound very tightly, liowcvcr, and although the activity did not wadi out rapidly 
in saline, it did all come out i n  prcservinc fluids and we wcrc un:ible t o  jict automsphs. 

'We are indebted to Dr. H.J.B. \Iaiidcrson of thc Depf. of Obstetrics and G?..nc.cology for 
collaboration in this particular st i idy .  

- Time, days: 0.16 1 2 3 4 5 6 8 9 I 

-- 

____I_ ___--- 
Patient 8 - 1 . 6  3 . 2  3 . 2  2 . 5  3 . 4  3 . 4  --- -- - 
Patient 9 79.5 1 .35  0.98 1.12 0 . 7  0 . 9  1 . 2  0 . 0  0.76 0 .16  -___--- 

TABLE 111 

1131 I N  THYROID OF FETI-s 
~ ___ 

Pattent N o .  Hrs y lnnd  prr  Erniii  ? n p c  I S ' l l l C  D.1R 

1 O( F23) 16 0 003 0 08 800 74 5 

W26) 24 0 6  3 0  30,000 22 ,000.0 

- 

3 ( F 2 2 )  2 4  1 1  5 4  54,000 1,080 0 
11 (F25) 1 7  1 1  4 9.5 40, 500 19,000 0 
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radioiodinated alhiinin. The mixing time was found to be very long and the 
plasma volume was ver!. large. The paticnt was in such difficulty that some 
amniotic fluid had to be removed. \\'itliin a few hours labor started and twins 
were delivered prematurely. They expired immediately and as soon as the post- 
mortem examination was finished we were given one of the thyroids for study. 
Although the amniotic fluid did not contain a significant amount of P 1 ,  the 
fetal thyroid did contain a measurable amount (about 0.0178 of the amount 
given to the mother). This would be about 0.06 per cent per gram or 600 
mpc/g/mc given. The DAR of this fetal thyroid, as compared to mother's blood, 
n'as 0.7. The usual uptake (of glands of this size) is about 1 per cent and ion- 
exchange studies of the RISA used indicated that about 2 per cent of the IY3' was 
eschangeablc. Therefore. the uptake in the fetal thyroid could represent uptake 
of the fraction of the dose that was in the nonprotein form. The washed out 
of the thyroid in the preserving fluid. A portion of the gland was incubated 
with NaI and the incorporated activity did not ~ m l i  out in the preserving fluid. 
In fetal thyroids of this age when X ~ i 1 ' ~ '  was givcsn to the mother, the activity of 
the gland was not reduced by the preserving fluids. One then must consider 
that a loose binding like that which occurred with thc T3 might have taken place 
with a certain fraction of the iodinated serum albumin compound or its break- 
down products. Rclatcd references o f  interest in this connection are listed 
below ( 90-29 ) . 

SUhISIART ANI) COhCI.IlSIONS 

In addition to confirming the findings of others that the human ovary dot 
not concentrate 11:" when given as NaI, the great concentration in the fetl;' 
thyroid over that of the blood DAli has liecn dcmonstrated. The DAR of th 
fetal thyroid increases from about 75 to as much as 22,000 as the fetus develop 
from the third to the sixth month of gcstation. It has also been dcmonstrated ii 
one instance that as T3 crossed the placenta and was concentrated loosel! 
in the fetal thyroid with a DAR of al>oiit 8.5. 

REFERENCES 

1. QUMBY, E. H., FEITELBERG, S., SILVEH, S.: Radioacti\,c Isotopcs ir i  Clinical Practice, 
Pliil;idelphia, Lea & Febiger, 1958. 

2. SILVER, S.:  Radioactive Isotopes in Biology and Medicine, Chapt. I1 and 111, Philadelphia, 
Lea & Febiger, 1962. 

3. BURSIE, A.: Cnlcul d' Irradiation Recue Aux Ovaires d'un Traitnient ou d'un Test Par 
L'iodradio-actif-i P', 1. Belg.  Rodiol. 40:333, 1957. 

4. Rossr, H., HOBART, R., ELLIS, R. €I., Jn.: Distriblltctl Beta Sources in Uniformly Absorb- 
ing Media. 11. Nucleonics, 7:19, Aug., 1050. 

5. \VEIJER, D. L., DUGCAX, H. E., SCOTT, D. B.: Total Body Radiation and Dose to the 
Gonads form the Therapeutic Usc of 1-131. J. of C m n t l .  Assoc. of Radiolog!/. 11:50, 1960. 

6 .  ODDIE, T. H.: Dosage from Rndioisotopcs Uniformly Distributed Within a Sphere., Brit 
J. of Radiology, 24:333, 1951. 



I 
" I  " 

CONIES'l'  A l T E R  OHAL ADXIINIS~I'RA'rION (34 

7 .  InxE, H., TAAESHITA, li., MLIHAK,\>II, R., OKAMXEIU, S., \ I A I S C O K A ,  .I., KA.IAYAhl.4, H., 
yosal>fOTo, C. : ~ ~ n ~ i d  Exposure 1)uc to 1-131 'rhyroid I'unction T a t .  Special Considera- 
tion for 1-131 in the Urinary Blutltler. Kyrrslihu J. ;\led. Sc., 12:S3, 1981. 

3: Coar.ss, F., B ~ c u c m ,  A I . :  lrratliatioii (if the Ovaries fro111 U i - i i i x > ,  Excretion of 1-131. 
Am. J. Roaiit. 85:301-506, 1960. 

9. ;\lYAK-r, N. B., COIUETT, U. D., HONOUH, A.  J., POCHIN, E. E.: Distribution of Rdiodine 
ill ?rfnn. Clin. Sc., 9:405, 1950. 

10. SEIIJXJX, S. XI., YAELLO\V, A. A., SirceL, E.: Blood Radiodilre Concentration and Blood 
Ratliation Dosage During 1-131 Tlwrapy for llctastatic Tliyroitl Carcinonia. 1. C h  
E i i J o ~ ~ i n  and Jletnb., 12:1197, 19.52. 

11. SIYAKT, N. U .  : Trcatment of Thyrotoxicosis by Radioiodirlc in Thcrapeiitic Use of Arti- 
ficial Isotopes. Puul E. Hahn, Ed., Sew York, J. Wiky and Sons, pg. 159, 1956. 

1.7. E ~ L A N D ,  G .  S., Fi~e~i>nenc, A. S.: The 1)istril)ntion uf 1-131 in Tissue Obtained at 
Necropsy or at Surgical Opcration in Alan. J. C h i c  Encrinol. 11:843, 1951. 

13. TRUNSFLL, J. B., DUFFEY, U. J., In., C ; o i i w r , u ,  J. T., PEACOCK, W., KUWINER, L., I ~ L L ,  R.: 
Distrilxitioii of Rndionctivc. Iodine iu  I I u i n m  Tissues: Nccrophy Study in Nitic Patients. 
J. Cliii. Encrino/ .  10: 1007, 1950. 

14. DEGOT\.IS, E. L., IIOIXES, R. E., I~AXIILT-ON, 11. E., E\, , T. C :  Thyrotoxicosis Treated 
with Sni;ilI Rcpxtcd  Iloses of Hutlioiotlinc. A T C ~ I .  fn f .  Me([., 104:85WKi.5, 1959. 

15. BEIERWALI-ES, \\'. H.: 1lirlic;Itiolis w d  Coi~trn-iiidic;~tit~~is for Trc;itlncllt in lliyroid Cancer 
\vith Radioactive Iodinc. 2\~inu, of Irif .  JfctI., pg. 23, 1952. 

16. Lnnim, H., G O I I ~ ~ A N ,  A I .  J.: Stcdity after Rat1io:ictive Iodine Therapy for hlctiistntic 
Thyroid Carcinoma. JA1l.A 171, 1959. 

17. Gonmrm, A.: Functioiial ; r i d  Sti- i ictid Ch;riijies Consequent to High Doses of Rndio- 
active Iodine. 1. of C h i .  Encrinol., 10: 1177, 1050. 

18. FREDEIIICK, IV., TELLASON, R. R., Siiihxms, W.: A PliysiolopntlioloRic Study of the Effect 
of Radioactive Iodine on the Ovary. Aiii. J. Aoerrt., 70:59Y-B04, 1953. 

19. GORBNAN, A., \ ~ ' A T E I M A K ,  A., UAIWES, C .  At. ,  Bus.rAi), L. K.: Tliywidd furictioii in I7ct;il 
and Pregnant Sheep given Chronic, Low-l~~vcl Doscs of 1-131, J .  Cliri. Encririol., G0:565, 
No. 4, 1957. 

00. BEIIWALTES, \!'. H., CIIAKE, 1 1 .  11.. \\'ECST, A, ,  SPAFFOIU), S. ,  Cmir, E. A . :  I1adioactit c~ 
Iodine Concentration in the Fctd IIuinnn l'liyroicl C l n r ~ c l  from P311 Out. J h J l A  173:1895, 
Aug. 1960. 

thesis in Human Fetal TI1)~oicl.s. J. 
22, CAnR, E. A., Jn., et al.: Effect of l l ~ i k r n d  'Thyroid Function 011 Fetal Thyroid i:unction 

and Development. J. Cliii. Ejicriit.. 19: 1 ,  Jan. 1958. 
23. SPIERT, H., QUILIB'~, E. Ii., \ j 'mxm. S. C.: ILdioactivc. 1-131 Uptnkc By Fetal Ylousc 

Thyroid and Results and EIfects in L.itcr Lifc. Surg., G</ii. i i r i t l  Ob., 93:.73U, 1951. 
24. CHAPIlAX,  E. \I., CORKER, G. LV., Rouixsos, U., EVAKS, li. 13.: Collcction of Hadioactivc 

Iodine liy Human Fetal Thyroid. 1. Cliii. Etidcrit i .  E:i'17, 1948. 
25. Hocc~s ,  R. E,. EVANS, T. C., BRAUIKIRY, J .  T.. KETT-ELL, 11.. C.: Tlic accuniul:ition :)f 

Radioactivc Iodine by Human Fetal Thyroid. I. Cliii. Ericr. c l r d  Sfc tub . ,  15:661, 1935. 
26. RUSSELL, I;. P., ROSE, H., S ~ m n ,  l'.: The Effect of Radioactive Iodine on the llatcrnal 

and Fetal Thyroid Function During Pregnancy, S u r g . ,  Gyii., Ob. 104:3G0, 1957. 

J. 39:239, 1958. 
28. HOIXES, R.  E., EVANS, T. C., BnADBUi~Y,  J. T., KETI-ELL. \V. C.: lleasurement of the 

Amorint of Radiation of Ilumnn Ovaries Incident to tlie Ac1ministr;ition of Rxlioactive 
Iodine "1-131". J. Clin. I n w s t .  38: 1012, 1950. .%istract. 

29. IiEAnSS, J. E., HUSTON, I\'.: TngSetl Isoiners and Aiialoclrics of Thyroxine (their trans- 
mission across the human pl;iceiitn and otlicr studies). I. of Yirc.  Jietl. 4:433, So.  6, 
Nov., 1963. 

21. YAAIAZAKI, E., NOCUClIl ,  ri., S L I S  ~ I L A N U ,  D. $1'. : Dc-vc~1opmc.nt of liormonnl Uiosyn- 
'11.  Ettcriii. 19: 1437, No\. .  1959. 

27. GOLDSTEIN, n. J.: Uptake of 1-131 by 18 Week old IfLlm;lli Foetus. South A f r i C U f l  A f C d .  


