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Effect of Ovariectoniy and Replacement Therapy Upon Thyroxine Secretion 
Rate of Rat.* (25414) 

The role of ovarian hormones in influencing 
thyroid function has been the subject of 
many investigations. I t  has been reported 
that ovariectomy depresses ( 1,2 ) or has no 
effect upon thyroid function (3.4 j . Moreover. 
estrogen administration may increase( 5,6.7 ) . 
decrease( 8 , 9 ) ,  or exert little effect (3 )  upon 
thyroid activity depending upon dose and 
length of treatment. Progesterone, on the 
other hand. increased thyroid function( 5.10) 
but when administered concomitantly with 
estrogen, a depressing effect has been reported 
( 11). In  the above studies various indices of 
thyroid activity have been used. such as re- 
lease of thyroidal-T1'iL. TI'{' uptake, thyroid 
histology and cytology and hyperplasia. Since 
there is little agreement concerning the prob- 
lem, it seemed desirable to determine quanti- 
tatively the influence of ovariectomy upon 
thyroxine secretion rate (TSR j a t  variouq 
periods postcastration and effect of ovarian 
hormone replacement therapy. 

Mutcriuls and rrzethods. Young mature fe- 
male rats of Sprague-L)a~~Iey-RoIfsme.er 
strain with initial weight of 190-230 g were 
housed a t  uniform temperature of 78 t 1 "F  
in a room artificially illuminated during nor- 
mal daylight hours. They were given Purina 
Lab Chow and fresh water daily. Each rat 
was injected i.p. with 2 pc carrier-free l',:', 
Foaty-eight hours were allowed for T'"' fixa- 
tion by the thyroid. External neck counts 
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were taken a t  this time arid every 48 hours 
thereafter by first anesthetizing each animal 
with ether, then placing it on a lead plate 
with neck resting on a scintillation probe con- 
taining a 2" NaT crystal. Care was taken in 
])lacement of animal to insure same geometri- 
cal relationship a t  each successive colunting 
period. Thyroidal radioactivity was meas- 
ured with scintillation counter, Nuclear- 
( 'hicap (N.C.) Model DS5. connected to 
rate meter, N.C. Model 1620 A. Conven- 
tional corrections were made folr decay of iso- 
tope and background. Determination o j  thy- 
rosiizc serretioiz rate ( T S R )  . Each rat was 
injected subc. with .5 pg/lOO g 1-thyroxine for 
2 consecutive days beginning 4 days after P1 
injection, in such manner that ovariectomized 
rats received initial thyroixine injection 
either on day of ovariectomy or a t  days 6, 20, 
70. and 84 postcastration. Thyroxine dose 
was increased a t  .5 pg/lOO g increments, each 
dose injected for 2 consecutive days, with 
neck counts made on day of each increase. 
TSK was determined by ploltting the percent 
previous count with thyrolxine dose. The 
dose which prevented further thyroidal-11:31 
output in each rat  (95-100% previous count) 
was estimated as its TSR. Some ovariecto- 
mized rats received daily subc. injections of 
1 pg estradiol benzoate (EB) and,'or 3 mg 
l~rogesterone ( P )  , commencing day of initial 
thyroxine injection and continuing until their 
TSR was established. Intact rats of same 
age and body weight range served as controls 
fo r  each series of TSR determinations. 

Kcsults. Effect of ovariectomy arid re- 
placement with ER and/or P upon average 
daily thyrolxine secretion rate (TSR) is pre- 
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sented in Table T. TSR of ovariectomized 
rats determined immediately postcastratioin 
(2-6 days) was .72 pg/100 g l-thyroxine. This 
represeinted a decrease of approximately 33% 
when compared with intact controls 04 same 
age and body weight range. Increasing the 
period of ovariectomy to approximately 3 
months did not produce any further signifi- 
cant lowering of TSR. Differences in TSR 
between respective age cointrols were also in- 
significant. Ovariectomized rats receiving 1 
pg EB alone and with 3 mg P exhibited TSR’s 
(1.13 and 1.17, respectively) in range of in- 
tact controls. Administratioa of 3 mg P 
alone did not significantly alter the decrease 
in TSR which resulted upon ovariectomy. 

Discussion. Several investigators have at- 
tempted to define the relationship between 
ovarian and thyroid function. Contradictory 
results in previous studies (1,3,5,7) may be 
due to lack of sensitivity of methods employed 
for measuring thyroid activity. Our investi- 
gation, however, clearly indicates a reduction 
in thyroid function following ovariectomy 
since TSR was reduced approximately 33% 
as compared with intact controls. Tt also ap- 

pears that reduction in thyroid function OC- 

curs in a relatively short period od time, since 
no further decrease in TSR was evident in 
rats ovariectomized 80 days or more. Al- 
though the mechanism by which ovariectomy 
reduced thyroid activity is not clear, the data 
from injection of 1 p g  EB alone, and with 3 
mg P appear to implicate a diminution in 
circulating estrogen level as a contributing 
factor since TSR of ovariectomized rats re- 
ceiving estrogen was maintained at  control 
level, whereas injection of P alone had little 
or no1 effect in maintaining TSR. It has been 
shown that a single injection of 1 pg EB in- 
creases 6 hour IJ31 uptake in ovariectomized 
rats, but has no  effect in hypophysectolmized- 
ovariectomized animals ( 5 ) . This suggests 
that estrogen may stimulate increased secre- 
tion of thyrotropin (TSH) by adenohypo- 
physis and a subsequent increase in Il3I up- 
take by the thyroid. More recent studies(7, 
12, 13) indicate large doses of estrogen, ad- 
ministered for prolonged periods of time, may 
stimulate thyroid directly. I t  is likely, how- 
ever, that ovariectomy results in a lower cir- 
culating estrogen level and this, in turn, may 
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reduce TSH secretion and a subsequent reduc- 
tion i n  thyroid activity. Such a n  interpreta- 
tion appears consistent lvi th o1)servations that 
a physiological level of estrogen prevents re- 
duction in TSR following ovariectom!. and 
only increases thyroid activity i f  the adeno- 
hypophysis is intact ( 5 )  . 

Suiiiinury. 1 )  Effect of ovariectomy and 
replacement with 1 pg estradiol benzoate 
(EB) and/or 3 mg progesterone (P )  upon 
daily thyroxine secretion rate (TSR) has been 
studied in mature rats. 2 )  Ovariectomy re- 
duces TSR approsimately 33 "/r within 2-6 
days postcastration. Increasing the interval 
to approximately 90 days between ovariec- 
tomy and TSR determination did not result 
in a further reduction in TSK. EB alone and 
with T) prevented decrease in TSR following 
ovariectomy but P alone had no effect. 3 )  
I t  is suggested that ovariectomy reduces the 
circulating estrogen level which, in turn, ma_\' 
reduce thyrotropin secretion and,  subse- 
quently, lower daily TSR. 
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Effects of Age, Sex and Line on Serum Alkaline Phosphatase of the 
Chicken.* (25415) 

Serum alkaline phosphatase has been 
studied to some extent in the chicken. Tts 
level has been reported to be higher in the 
young chicken than in the adult(l ,2),  and 
higher in the laying hen than in the adult 
male( 1,3,4). Gutowska et ul. ( 3 )  reported 
serum alkaline phosphatase in high pro- 
ducing hens to be higher than that of poor 
producing ones. However, other workers ( 1,6) 
reported that it bears no relation to rate of 
egg production. Several workers ( 1.4,6) have 
observed no significant difference between the 
phosphatase values of laying and those of 
non-laying females. A high line for serum 
alkaline phosphatase has recently been devel- 
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oped by selection based on activity of the 
enzyme measured at 6 weeks of age in a ran- 
dom bred population of White Leghorn chick- 
ens (Wilcox and Shaffner, unpublished). The 
present study was conducted to1 determine to 
what extent, if any, the high line differs from 
its random bred control a t  other ages. This 
might in turn also provide information as to 
the physiological nature of genetic mdifica- 
tion in the activity of this enzyme. The pres- 
ent work was undertaken also to elucidate the 
effects of age and sex on serum alkaline phos- 
phatase in the chicken. 

Materials and methods.  Males and females 
of a high serum alkaline phosphatase line and 
a random colntrol line of White Leghorn chick- 
ens were used. The  birds were fed ad libitum. 
Blood was taken at different ages from 10 
males and 10 females randomly selected from 


