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PROGRESS REPORT, 1979-1980

I. Environmental Monitoring:

Much of the p051t1ve data of the present two years are summarized in the
attached manuscript, entitled "Small quantities of !3!I in thyroids of sheep
from Wales" We have observed no new increments of 1311 in animal thyroids
from June, 1979, to June, 1980. We have expanded our sources of animal thy-
roids in this country, and we have monitored sheep from Brownwood, Texas, and
cattle from Mississippi, Alabama, South Carolina, Georgia, Florida, Tennessee,
and cattle from Arkansas transported to Tennessee for slaughter. However, we
have not received thyroids specifically from Arkansas; I was informed by the
Arkansas Department of Health that that department monitors thyroid glands in
the state of Arkansas. We have observed no new 1311 in animal thyroids from
the United States or from other countries since May, 1979; but we have contin-
ued to monitor 5-20 thyroid glands every 1-3 weeks from Japan, New Zealand,
Australia, West Germany, England, and Canada.

Last year, when an orbiting satellite (VELA) detected an artifact in the
southern hemisphere on September 22, 1979, we were sampling thyroids from
sheep in New Zealand and Australia. Our samples from October 22, November 5,
and November 12, 1979, showed no measurable quantities of 131I. The samples
from October 22 were delayed in the mail for 20 days, and that would have re-
duced their importance. Gamma spectra were determined on all these specimens,
but no measurable !'3'I was found. The minimum detectable quantity was 0.6 to
1 pCi '311/g (depending upon the transit time in the mail).

Each week, we also monitor 3-5 human thyroids from the Tennessee State
Medical Examiner's Office. These glands are studied as part of the autopsy
report of accidental deaths. During the past year, we have studied 140 thy-
roids, and radioactivity was detected in only one gland. That radioactive
thyroid .was from a man who had been studied with Tc-99m eleven months before
his accidental death. It is assumed that this radioactivity was a small quan-
tity of long-lived contaminant which was present in the technicium 99M; how-
ever, I was unable to identify the source of actiwvity, and the sample was for-
warded to Dr. Richard B. Holtzman at Argonne National Laboratory for possible
identification of the radioactive contaminant. Dr. Holtzman will aliso test
the gland for possible alpha emitters.

II. Radium in Cattle Thyroids:

Radium has been present, as previuosly repcrted by this laboratory, in
more than 50% of the thyroids from old milk cows slaughtered in the Memphis
area. Recently, we have found radium in cattle thyroids from Georgia, Alaba-
ma, and especially those from Mississippi. After we observed radium in thy-
roids from New Zealand cattle, we notified our corespondent in New Zealand,
Dr. Batt, uf Massey University. Dr. Batt suggested that a source of the radi-
um in the cattle glands may be the large quantitites of superphosphate fertil-
izer currently used in New Zealand.

III. Relationship of Thyroid Function to Seizures in Rats:

Two ycars ago, studies within this project showed that offspring of rats
maintained on low-iodine diet were sensitive to audiogenic seizures (Endocri-



nology, 1977; Endocrinology, June, 1980). During the past year, we have shown
that 85-90% of offspring of rats fed KC1l04 or KSCN (to compete with iodide me-
tabolism) frequently had no apparent sensitivity to audiogenic seizures; yet,
if these animals were made hypothyroid as adults, they were sensitive to audi-
ogenic seizures; and these seizures could be prevented or masked by replace-

ment doses of thyroxine. Yet, if the thyroxine treatment was stopped and the
animals again made hypothyroid, then the sensitivity to audiogenic seizures

returned. Less than 2% of control animals developed audiogenic seizures, re-
gardless of their thyroid status. Therefore, neonatal iodine deprivation re-
sulted in adults with a masked sensitivity to audiogenic seizures; however, in
these animals, the seizures were not observed unless the animals were made hy-
pothyroid. These experiments prove that iodine depletion caused a CNS abmnor-
mality which may not be reversed by thyroxine treatment, but can be completely
masked by thyroxine treatment, using only the normal maintenance dose of Ty4.

IV. The Effect of KSCN upon Thyroglobulin in Mice:

Previously, we have shown that KSCN fed to mice caused icdine to accumu-
late in their thyroid glands in a form which could not be released. We have
followed residual radioactivity in a group of these mice for more than one
year, and the animals fed XSCN contained eight times more of the residual io-
dine than controls.

During the past year, we have repeated these studies, using nonradiocac-
tive diets, and chemical iodine analysis on the thyroids. This was to evalu-
ate the possible role of the 1!25I-labelled diet in producing residual iodine
in the thyroid glands. Two groups of mice were fed low-iodine diet, one of
which contained 300 micrograms of KSCN per kg of diet, and the controls only
low-iodine diet. After three months, the animals fed the KSCN contained four
times more iodine in their thyroid glands than the controls. These experi-
ments prove that the previous experiments in which labelled diets were used
were just as valid as experiments in which no radioactivity was fed. There-
fore, the accumulation of unavailable iodine in the thyroid gland was not
caused by radiation damage to the thyroid glands, but by the KSCN in the diet.

V. Studies on Excessive Iodide Intake:

Previously, we have confirmed the results of Arrington et al. (J. Nutri-
tion 87: 394, 1965) regarding the lethal effect of high iodide intake on neo-
natal rats. Last year, we further investigated this problem, and we studied
the effect of high iodide intake on the motility and excitability of the colon-
and of the uterus. In addition, we measured the serum iodide concentration in
the dams and in the fetuses, and in the few pups which were born alive.

We found that the uterus was insensitive to oxytocin and the colon had
reduced motility in the presence of 35 micromolar concentration iodide in the
serum. The fetuses and newborn rats contained 30% higher iodide concentration
than their dams. Therefore, high iodide intake of the pregnant or nursing rat
resulted in exaggerated concentrations of iodide in the fetus and the off-~
-spring. '
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Tage 1: DEATH OF OFFSPRING OF PREGNANT RATS FED A 0.13% POTASSIWM 10DIDE SOLUTION.

Per Cent oF

Days or KI Feening ~ NuMBER OF Pups Pups Per Cent . . PuPs SURVIVING
0 (controLs) 5 53 0 - 100 83 83
2 2 18 | 100 W

4 3 20 9 7 0
-5 6 =t 16 76 10 0
6 4 R 2 41 5 0
27 2 5 2 25 0 0



TaBLE 2: PLASMA IODIDE CONCENTRATIONS OF RATS GIVEN A 0,137 KI SOLUTION AS DRINKING
WATER (LABELED WITH 112°) For 40 pavs. |

NUMBER ‘ e MeaN PLASMA
_OF _RATS Jopips CONCENTRATION
M S.D. w6k 8D
1 35 8.9 4h0 1100

THE PLASMA 10DIDE CONCENTRATION IN NORMAL RATS NOT FED EXCESSIVE KI VARIES FROM AROUT
0.1 vs% 10 2.0 vGA, - '



TABLE 3: PLasma Ty, oF RaTs GIVEN 0,137 KI soLuTioN As DRINKING WATER FOR 40 DAvs.

CONTROLS | 5 381 09

KI Fe B 3R L®

1 o 13 rats FED KI For 40 DAYS HaD A Ty < 1 wGi (NoRMAL RANGE 1S 170 5 vGh),
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PUBLICATIONS, 1979-1980
Reviews

1. Coddman, H. M;,and L. Van Middlesworth. The thyroid gland. In: Medical
Physiology, 14th edition. Ed. V. B. Mountcastle. Mosby Press, 1980.

In press

2. Van Middlesworth, L. The pituitary-thyroid relationship in pregmnancy.
In: Endocrinology of Pregnancy. Ed. J. R. Givens. Year Book Publish-
ers, 1980. :

3. Van Middlesworth, L. Thyroid disease in pregnancy. In: Endocrinology  _

-of Pregnancy. Ed. J. R. Givens. Year Book PUblishers, 1980.

Original investigation ' i

4. Van Middlesworth, L., and C. H. Norris. Audiogenic seizures and cochlear ! s
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Submitted for publication . ; ;
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Abstracts Loy
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9. Sundwark, V. C., V. Havlicek, and L. Van Middlesworth. B-endorphin lev-
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June, 1980. : :
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