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Thyrocalcitonin (TCT) is a hypocalcetnic is used as a therapeutic agent the present 
and hypophosphatemic polypeptide hormone findings will be helpful. 
synthesized in and secreted by the mammal- Materials and Methods. Fifty female rats 
ian thyroid parafollicular or “C” cells, which of the Sprague-Dawley-Rolfsmeyer strain 
are embryologically derived from the ultimo- born on the same day were purchased from 
branchial body (1, 2 ) .  Reports indicate that Dan Rolfsmeyer Co., Madison, WI, when 
thyroxine, the hormone secreted by the follic- they were 30 days old. They were kept at  a 
ular cells of the thyroid, and TCT have an room temperature of 26 t 1” with uniform 
interrelationship (3-6). We found that the lighting conditions and were fed Purina lab+ 
thyroid secretion rate (TSR) and the thy- ratory pellets and tap water ad libitum. The 
roidal content of TCT in mature female rats rats were allowed 7 days time in the animal 
have an inverse relationship ( 7 ) ,  while room for acclimatization after shipment. TSR 
Yasumura et al. (4) reported a significant was determined by the method described 
depletion of thyroidal TCT following the ad- previously by Grosvenor and Turner (9) as 
ministration of L-thyroxine. An investigation modified slightly by Dryden et al. ( 10). 
by Aldred et al. (8), concerning the chronic Twenty-eight days after the TSR was de- 
injection of TCI’ in graded doses into dogs termined initially, the rats were divided into 
and rabbits, revealed no changes in various 5 groups of 10 animals each so that each 
tissues both grossly and microscopically. group had a mean TSR equal to any other 

The present study was undertaken to in- group. Group I served as the normal intact 
vestigate the possible influence of graded control group, while group I1 was injected 
levels of TCT given daily for a t  least 14 days intraperitoneally twice daily with 0.5 m1/100 
upon TSR in rats. The chronic effect of g body weight of a carrier vehicle composed 
exogenously administered TCT on the of 0.1 N HCI, 0.9% NaCI, and 0.1% albu- 
weights of endocrine glands, liver, kidneys min. Groups 111, IV and V received 30, 60 or 
and spleen was determined because such ob- 90 m u  TCT/100 g body weight twice daily 
servations have not been reported previously by intraperitoneal injection in the carrier ve- 
in the rat. Studies published to date on the hicle described. The TCT was purified por- 
long-term effect of TCT have been concerned cine calcitonin (Armour Pharmaceutical CO., 
primarily with bone. In  the event that TCT Kankakee, IL, Lot NO. 423-079). Animals 

were treated with TCT for 14 days prior to 
1 Contribution from Mo. Agri. Expt. Sta. Journal the initiation of and during the TSR determi- 

Series NO. 7096. Approved by the Director. This nation, which continued for an average of 10 
investigation was supported in Part by a research additional days. 

When TSR estimations were completed, grant from the U S .  Atomic Energy Commission, 
Contract No. AT (11-1)C00-1758-32. Taken in part the rats were killed by an overdose of ether 
from a thesis submitted by S. N. B. for the 
requirement for the PhD degree at the University of and the glands and organs were 
Missouri-Columbia, Columbia, June, 1971. removed and weighed: ovaries, adrenals, pi- 

2 Present address: The Worcester Foundation for tuihry, thyroid, uterus, liver, kidneys and 
Experimental Biology, Shrewsbury, MA 01545. spleen. The balance was sensitive to 0.01 mg. 
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TABLE I. Effect of Graded Levels of Thyrocalcitonin (TCT) upon Thyroid Secretion Rate (TSR) 
in  Intact  Female Rats. 

Before treatment 

After treatment 

Percentage 
Mean TSR change 

No. of Body wt  (g)  Body wt (g)  (pg/lOO g body wt) (compared to  
Treatment Group rats mean k SE" mean +- SE mean & SE normal) 

240 -+- 3.7 264 +- 3.3b 1.05 & 0.03 - Normal intact I 10 

Vehicle control I1 10 262 & 4.1 274 A 4.gb 1.06 -+- 0.04 - 
(no treatment) 

(acid saline) 

TCT (MRC 
mU/100 
g body wt) 
twice daily 

30 I11 10 251 & 5.5 25m5 k 4.1 0.78 -+- 0.03" --34.5 

90 v 10 265 A 6.7 284 -+- 4.6b 0.89 k 0.05" --19.1 
60 IV 10 255 -+- 4.5 262 & 5.3 0.97 0.05 - 8.2 

"SE = standard error. 
bSignificantly different ( p  < .05) by Student's t test from the before treatment body wt. 

Significantly different ( p  < .Ol) by Student's t test from normal intact and vehicle control groups. 

Group means for TSR and endocrine and 
organ weights were tested for significant diff- 
erences by Student's t test. 

Results. Administration of 30 or 90 MRC 
mU of TCT/100 g body weight twice daily to 
rats for at least 14 days caused a significant 
decrease in TSR ( p  < .Ol), but the decrease 
in TSR in the group treated with 60 MRC 
mU of TCT was not significant when com- 
pared to either normal intact or vehicle 
treated groups, which were statistically simi- 
lar (Table I). Body weight in normal intact 
and vehicle-treated groups increased signifi- 
cantly during the period comparable to treat- 
ment and TSR determination ( p  < . O l ) .  I t  
also increased significantly ( p  < .05) during 
the treatment period in the group receiving 
90 mU TCT but not in the groups receiving 
30 or 60 m u .  

Significant increases in weights of adrenal 
glands and liver were noted in all TCT 
treated groups when compared to normal in- 
tact or vehicle treated controls ( p  < . O S ) .  
There were also significant ( p  < . O S )  in- 
creases in the weights of kidneys in groups 
treated with 60 or 90 mU TCT but not in the 
groups receiving 30 mU (Table 11). TCT 
had no significant effect ur>on thvroid. Ditui- 

tary, ovary, uterus or spleen weights over the 
dose range or time period used in this study. 

Discussion. The relationship between 
TCT and thyroxine is uncertain although 
many investigators have reported interesting 
findings which suggest that one exists (3-6). 
Yasumura et al. (4) reported a significant 
reduction in thyroidal content of TCT after 
thyroxine injection in rats, but thyrotropin 
caused a significant reduction in only 1 or 2 
experiments. They concluded that thyroxine 
increased the recycling of skeletal calcium by 
accelerating bone resportion and thereby 
influencing TCT secretion indirectly. Our 
finding ( 7 )  that the thyroidal content of 
TCT is inversely related to TSR in rats is 
consistent with this concept. In  the present 
study TCT-treated rats had lower TSR than 
control animals. Injection of TCT twice daily 
in 0.1% serum albumin presumably causes a 
transient hypocalcemia lasting for 4 to 6 hr 
in rats (11). The parathyroid hormone 
(PTH) is probably secreted in response to 
hypocalcemia. The time required for PTH to 
act upon bone to cause hypercalcium is be- 
lieved to be I to 6 hr ( 12). Therefore, it is 
reasonable to expect that TCT injection 
twice dailv results in hvDocalcemia over a 
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TABLE 11. Effect of Graded Levels of Tliyrocalcitoniri (TCT) upon Eiiilocriiie Ghiids, Liver, Kidney 
:tiid Spleen Weight in Iiitact. Fciiiale Rats. 

Kormal Vehicle TCT (MRC mU/100 g body wt) twice daily 
control control 

Item (no  treatment) (acid saline) 30 60 90 

No. of rat,s 
Wt 

Body ( g )  
Ovary (mg) 
Adrenal (mg) 
Pituitary (mg) 
Thyroid (mg) 
Uterus (mg) 
Liver (g)  
Kidney (g) 
Spleen (g> 

10 

264 I+ 3.3‘ 
86.5 & 1.6 
74.2 2 1.4 
15.3 & 0.4 
14.6 & 0.4 

11.5 & 0.3 
790 +69 

2.08 fi 0.92 
1.56 & 0.14 

10 

274 f 4.9 
87.5 k 1.9 
73.2 2 1.6 
15.4 & 0.3 
15.4 L- 0.3 

12.0 k 0.3 
770 k 6 3  

1.92 * 0.62 
1.57 & 0.13 

10 

255 L- 4.1 
87.9 f 2.2 

14.4 2 0.6 
14.0 k 0.5 

15.2 & 0.5h 

85.9 & 1.3b 

610 2 5 0  

2.29 0.15 
1.37 k 0.14 

10  

262 f 5.3 
85.9 f 1.8 

14.5 2 0.6 
14.9 & 0.3 

15.7 f 0.3’ 
2.59 & 0.13” 
1.51 & 0.12 

85.2 * 2.6b 

760 f 5 6  

10  

284 k 4.6 
89.0 & 3.2 
86.4 k 3.3‘ 
15.2 & 0.4 
15.2 2 0.5 

16.6 f 0.3’ 
1.61 2 0.35’ 
1.61 * 0.15 

8iO 1+54 

‘ Mean & standard error. 
’ Significantly different from coiitrol by Student’s t test (p < .05). 

period of 7 to 8 hr in each day. During 
hypocalcemia animals undergo general de- 
pression of most physiological processes in- 
cluding cardiac function (13). The hypocal- 
cemia probably causes a reduction in TSH 
secretion, thyroxine secretion, and the rate of 
utilization of thyroxine by peripheral tis- 
sues, resulting in a reduced TSR. 

There was a significant increase in body 
weight ( p  < .05) in the control groups and 
the group treated with 90 mU TCT but not 
in the groups receiving 30 or 60 mU TCT. 
Aldred et d. (8) found no change in body 
weight after 7 days of TCT treatment in 
rats. Nevertheless, Copp, Low and Belanger 
(14) reported that in growing cockerels pro- 
longed administration of TCT caused faster 
growth and earlier maturity compared to the 
controls. TCT has also been shown to in- 
crease bone formation, decrease bone resorp- 
tion, or both (15-18). On the other hand, 
Helmer-Sorensen, Hindberg and Bank- 
Mikkelsen (19) reported that chronic TCT 
injection had no conclusive effect on bone in 
rats. 

In this study, we found significant in- 
creases in adrenal gland and liver weights of 
all treated groups and in kidney weights of 
groups treated with 60 or 90 mU TCT. 
However, Aldred et al. (8) reported no sig- 
nificant changes in these organs when 

purified TCT was injected twice daily for 7 
days at  10 U/kg/day in 0.9% saline or 5 
U/kg/day in 16% gelatin. DeLuise, Martin 
and Melick (20, 21) have shown that the 
liver is the main site for accumulation and 
degradation of TCT injected into rats, while 
the kidney plays a minor role. Saba and 
Cunningham ( 2 2 ) recently reported that 
clinical hypocalcemia may cause sufficient 
stress in ewes to result in a rise in plasma 
adrenal steroid levels. It is possible that 
chronic injection of TCT caused a nonspe- 
cific stress reaction, with a concomitant in- 
crease in weight of the adrenal glands. 

Summary. Fifty mature female rats were 
divided into 5 groups of 10 animals each on 
the basis of equal thyroxine secretion rate 
(TSR). Twenty-eight days after the TSR 
was determined initially, groups 111, IV and 
V were treated with 30, 60 and 90 MRC mU 
of thyrocalci tonin (TCT) / 100 g body weight 
twice daily intraperitoneally. Groups I and I1 
acted as normal and vehicle treated groups, 
respectively. The treatment was started 14 
days prior to the start of the TSR estimation 
and continued until the TSR of the animals 
was estimated. The animals were then sac- 
rificed and the following glands and organs 
were removed and weighed : ovaries, adren- 
als, pituitary, thyroid, uterus, liver, kidneys 
and spleen. Administration of 30 and 90 mU 
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TCT/100 g body weight twice daily for at  
least 14 days caused a significant ( f  < . O l )  
decrease in TSR, but the 60 mU dose of 
TCT did not. Significant ( p  < . O S )  increases 
in weights of the adrenals and liver were 
noticed in all the treated groups, whereas 
kidney weight changes were significant only 
in 60 and 90 mU groups. Exogenous TCT 
injection has a depressing effect on TSR. The 
increase in adrenal, liver and kidney weights 
might be due to nonspecific stress. 

We are indebted to Dr. J. P. Aldred, PhD, 
Department of Pharmacology, Armour Pharmaceuti- 
cal Company, Kankakee, IL, for the generous dona- 
tion of porcine calcitonin preparations. 
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