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SERUM CALCIUM LEVELS IN THYROID-ABLATED RATS 

Marshall W • Parrott, Patricia W, Durbin, and Jean J. Berg 

Crocker Laboratory 
University of California, Radiation Laboratory 

Berkeley, California 

Radioiodine is used extensively to destroy ~he 

thyroid gland,. Complete and permanent th¥roid ablation 

oan be achieved 1n rats with an x1' 1 dosage of 3 to 4 

JJ.C/s body ~reight (l). IUcroaeopic examination of peri• 

treohael remnants from rats injected t11th I1' 1 at this 

dosage revealed onl;,v supet?f1c1al alteration of the inti

mately associated parathyroid glands, and tor this 

l~aaon the parathyroids have been presumed to be tunc .. 

tional. At ve1"7 high levels of t 1' 1 administration., 

however, enou&l or the enere~t1c beta radiation penetrates 

the parathyroid glands to , effect their almost complete 

destruction (2). 

In a atuay of the comparative reproductive capacities 

of female rats whose thyroid glands had been destroyed 

with 5 ~C/g ot Il;l and rats whose thyroid and paratl~roid 

glands had been removed surgioo.lly ( 3) , it was brought to 

our attention that parathyroid der1c1ency might seriously 

affect the experimental results (4, 5). 

McLean and Urist (6) point out that the parathyroid 

glands are of major importance in the maintenance ot a 
' 

nol"tff.&l blood ce.lc1wn level. In the absence of the pliU"4• 

thyroid glands, the plaama caloium may fall 30% or more be

low nonna.l. The calcium level in plasma should therefore be a 



good measure of the functional statu~ of the pai>"dthyro!d 

glands. 

These studies compare the serum calcium levels or rate 

whose thyroids had been destroyed by low and hi8h dosages 

of zl3l beta radiation, with those i!l surgioolly t}Wro

parat~roidectomized rats. 

The animals used were temale Sprague-Dat!Jley rata 

obtained from the original oolony. They were nouaed in metal 

cages on wood shavings and were fed Purina Laboratory Chow 

and tap water ad lib. --
When the animals were 60 to 8o days old, 12 treve eu.r

gically thyro-parathyroidectomized, six were g1 van x13l 

1nt~scrularly at a level of 5 ~c Il3l per eram body ~~ight 
l?.l (l, 3, 7) 1 16 rate wel"e given I :J intravenously at a level 

ot 50 to 90 ;;.C/g, and 12 normal reta ot varying ages served 

as controls. 

Suty or mora da7s after treatment (see Table 1 foz.• 

exaet age at eacrifice) the animals t1ere anesthetized tdth 

ether and a 6-ml blood sample was dmwn into a hepa:t"1nized 

syr1~ ~Qm the inferior vena oova. The red cells we~ 

separated from the plas-m by aentritugation, and plamna. 

calcium was measured in duplicate l•ml samples by the 

method of Rehell (8) o When present., thyroid and. (or) 



parathyroid remnants were dissected and fixed in Boui.n 1 s 

tlu1d. Paraffin embedded seetions were eut a.t 6 tJ. and 

stained with hematoXYlin and eosin. 

The serum calcium levels of' the various groups are· 

shown in Table 1. No s1gn1f1oant difference was found 

between eight control rats 14' days old and four controls 

44:; days old, therefore the 'data tor these groups have 

been combined. Rats that reoeived x1' 1 at a level of 

50 ~J-0/g bad serum calcium levels identical to tl:lose 

given 90 ~C/g ot Il}l, therefore these groups also have 

been combined. As shown 1n 'the table the animals whose 

parathyroid glands had been removed surgically and 

those whose parathyroids had been destroyed 'by a vecy 

large amount of x1
'

1 
had plasma ealo1um levels 22% be

low the normal mean. On the other hand, the low-level 

x1' 1-treated rats whose thyroid glands had been eo~ 
pletely ablated, as shown in Fig. 1 (see also ref. 1), 

had a mean serum calcium level that differed only slight

ly from that or 1ntact rats. For com.parison the extent 

of parathyroid destruction following a massive dose or 
I
1

'
1 

is shown in Fig. 2. 

Theae results indicate that Il}l can be used to etteot 

complete destruction of the thyroid glands withOut serious 
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impairment of the capacity of the parathyroid glands to 

maintain a. normal plasma oo.le1um level. 
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TABLE 1 . 
131 Serum calcium levels ot I thyroid ablated rats and 

surgically tnyro-para.thyroidectomized rats. 

Treatment 
Serum ca.++ ~rou2 Rate 

Number Age Wt. (mg/lOO ml ± S.E.) 
(<:lays) (g) 

Control 12 14:; 292 9.84 :t 0.11 

to 

44, 
SUrgery 12 472 259 z.s6 : o.2,:1;. 

:rl-31 SiJ.C/g 6 14, 278 9.30 .t 0.02 

z1
'

1 > 5Q1C/g 16 ;;oo 185 Z·2l ± q.22 
to 

400 

Underlined means were oompared to the control mean by the 

t-test ot Fisher (10) and the P-value waa beyond the 1% 

level ot confidence. 



FIGURE 1 

Tracheal remnant from a rat 10 months after re

ceiving 10 ~C/g of r131 • Note absence of any 

thyroid tissue and almost intact appearance of para

thyroid. H and E, x 50. 



FIGURE 2 

Tracheal remnants from a rat 12 months after re-
131 

ceiving 50 1..1-C/g of I • Note "burned-out" appearance 

of thyroid tissue and marked fibrous replacement of 

parathyroid tissue.* Hand E, x 60. 

*Peritracheal tissue uptake of a tracer dose of r 131 

24 hours before sacrifice of this animal was 0.02%. 


