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Abstract  To investigate the relationship between gravity and the thyroid hormone on the 

pituitary-thyroid axis of amphibians, we raised frogs, Xenopus tropicana under hypergravity (5G) 

environment and gave thyroxin from St58 to St 59-60. The development of the frog was delayed 

under hypergravity condition. The total volume, cell size and cell number were reduced in pituitary, 

thyroid and cerebellum of hypergravity treated frogs. On the other hand, the morphological 

malfunctions of the treated frogs were recovered by the administration of thyroxin. These changes 

indicate that the drug recovers the declined functions. These results suggest that the thyroxin therapy 

rescues the hypofunction and dysfunction of the pituitary-thyroid axis from hypergravity. 

Key words; Hypergravity, Pituitary-thyroid axis, Thyroxin, Xenopus tropicana 

 

2G 5G

  

 

Xenopus tropicana

St58

St59-60

1G

 5G

Thyroxin T3 1G 5G

1G (C) 1G

(T3) 5G (5G) 5G

This document is provided by JAXA.



(5GT3) 4

St59-60

8 m

 

5G

4

1

 

 

C T3 �TG �TGT3
0

1

2

3

4

5

6

7

8

9
�i�œ�j

 
1 T3

 

 

T3

5G

T3

5G

2

T3

T3

 

 

C T3 5G �TGT3
0

100

200

300

400

500

600

700

�i�˚���j

 

 

T3

T3

T3

T3

3

5 3

 

 

       

 

This document is provided by JAXA.



T3

T3 5G

4

5G

T3

T3

4  

 

       
3

 

 

 

T3

 

 

in situ

 

 

 

1) Kawakami S., Kashiwagi K., Furuno N., Yamashita 

M., Kashiwagi A., Effects of hypergravity environments  

on amphibian development, gene ecpression and 

apoptosis. Comp. Biochem. Physiol., Part A 145b, 

65-72, (2006) 

2) 

. Space Utiliz. Res., 17, 

84-87, (2001) 

3) 

. Space Utiliz. Res., 18, 109-112, (2002) 

4) Kashiwagi A., Hanada H., Kawakami S., Kubo H., 

Shinkai T., Fujii H., Kashiwagi K., Effects of high 

gravity on amphibian development. Biol. Sci. Space.  

17, 215-6, (2003) 

5) 

. Space Utiliz. Res., 19, 45-48, (2003) 

6) 

This document is provided by JAXA.



Space Utiliz. Res., 22, 231-234, 

(2006) 

7) Shinkai T., Kashiwagi A., Kashiwagi K., Matsuda K., 

Urano S., Sato H., Kubo H., Furuno N., Itai M., 

Watanabe M., Yoshitome S., Fujii H., Yamashita M., 

Effects of hypergravity on pituitary-target organs in the 

frog, Xenopus laevis. Biol. Sci. Space, 20, 40-43,  

(2006). 

8) N. Furuno, I. Tazawa, K. Kashiwagi, S. Kawakami, T. 

Shinkai,  M. Yamashita, A. Kashiwagi ,The Effect of 

Hypergravity on Bipolar Spindle Formation of Meiosis 

II  in Xenopus Oocytes. Biol. Sci. Space, 20, 92-94, 

(2006) 

9) 

Space Utiliz. Res., 23, 

314-3147, (2007) 

10) 

Space 

Utiliz. Res., 23, 311-313, (2007) 

This document is provided by JAXA.




