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 研究業績要旨（1,000 字以内） 
 リンは、我々の日常的な摂取で摂取過剰が問題視されている栄養素である。生体カル

シウム／リンバランスの異常は、慢性腎臓や代謝性骨疾患など、様々な疾患に関連して

いる。生体のリンバランスは、腸管吸収、腎排泄および骨からの動員により行われ、リ

ントランスポーター (NaPi)はそれらの中心的な役割を担っている。食餌性リンは小腸、

腎臓および骨に作用することで、リン代謝調節ホルモンを動員し、 NaPi の変動を介し

て、生体のリンバランスに影響を与える。我々は、1) NaPi-II ファミリーの同定および

ノックアウトマウス解析、2)リン調節ホルモンの検索、3)食餌性リンシグナルの伝達機

序について研究を推進した。まず、NaPi-IIa の研究では、機能調節に関係する３種類の

アイソフォームが存在することを見出した。また NaPi-IIa の食餌性リンによる調節機

構を解明し、 NaPi-IIa 遺伝子における食餌性リン応答転写因子 (TFE-3)、さらに細胞

膜移行に重要な PDZ 蛋白や PEX19 の役割を解明した。次に、NaPi-IIb の研究では、腸

管における発現制御機構および各種食餌性因子による調節機構を明らかにした。さらに

NaPi-IIc に関する研究では、本トランスポーターが成長に必要である事、また遺伝性低

リン血性くる病の原因遺伝子であることを報告した。また、 NaPi-IIa,IIb および IIc

ノックアウトマウスを作製し、リン代謝異常を解析した。さらに、新しいビタミン D／

リン代謝系 (klotho/ fibroblast growth factor 23 FGF23)が、リン代謝に重要である

事を明らかにした。また、食事性カルシウム／リン比が、副甲状腺ホルモン、活性型ビ

タミン D および FGF23 を調節する分子機構を検討した。本研究により、従来はカルシウ

ム代謝の付随的な調節と考えられていたリン代謝において、リン独自の代謝調節機構の

存在が明らかになった。 

 1



 
報文等リスト 
 
（１） この研究に直接関連するもの（10 編以内） 
  
1) Segawa H, Onitsuka A, Furutani J, Kaneko I, Aranami F, Matsumoto N, Tomoe Y, 

Kuwahata M, Ito M, Matsumoto M, Li M, Amizuka N, Miyamotyo K (2009) Npt2a and 
Npt2c in mice play distinct and synergistic roles in inorganic phosphate metabolism and 
skeletal development. Am J Physiol Renal Physiol 297:F671-F678 

2) *Kusano K, Saito H, Segawa H, Fukushima N, Miyamoto K (2009) Mutant FGF23 prevents 
the progression of chronic kidney disease but aggravates renal osteodystrophy in uremic 
rats. J Nutr Sci Vitaminol 55:99-105 

3) Segawa H, Onitsuka A, Kuwahata M, Hanabusa E, Furutani J, Kaneko I, Tomoe Y, 
Aranami F, Matsumoto N, Ito M, Matsumoto M, Li M, Amizuka N, Miyamoto K (2009) 
Type IIc soudium-dependent phosphate transporter regulates calcium metabolism. J Am 
Soc Nephrol 20:104-113 

4) *Kusano K, Segawa H, Ohnishi R, Fukushima N, Miyamoto K (2008) Role of low protein 
and low phosphorus diet in the progression of chronic kidney disease in uremic rats. J Nutr 
Sci Vitaminol 54:237-243 

5) Segawa H, Yamanaka S, Ohno Y, Onitsuka A, Shiozawa K, Aranami F, Furutani J, Tomoe Y, Ito M, 

Kuwahata M, Imura A, Nabeshima Y, Miyamoto K (2007) Correlation between hyperphosphatemia and 

type II Na-Pi cotransporter activity in klotho mice. Am J Physiol Renal Physiol. 292: F769-79. 
6) Saito H, Maeda A, Ohtomo S, Hirata M, Kusano K, Kato S, Ogata E, Segawa H, Miyamoto KI, 

Fukushima N (2005) Circulating FGF-23 is regulated by 1alpha,25-dihydroxyvitamin D3 and 

phosphorus in vivo. J Biol Chem 280；2543-2549. 
7) Segawa H, Yamanaka S, Ito M, Kuwahata M, Shono M, Yamamoto T, Miyamoto K (2004) 

Internalization of renal type IIc Na/Pi cotransporter in response to a high phosphate diet. Am J Physiol. 

Renal Physiol  288: F587-F596. 
8) Saito H, Kusano K, Kinosaki M, Ito H, Hirata M, Segawa H, Miyamoto K, Fukushima N (2003) Human 

fibroblast growth factor-23 mutants suppress Na+-dependent phosphate co-transport activity and 1α, 

25-dihydroxyvitamin D3 production. J Biol Chem 278: 2206-2211. 
9) Segawa H, Kaneko I, Takahashi A, Kuwahata M, Ito M, Ohkido I, Tatsumi S, Miyamoto K.(2002) 

Growth-related renal type II Na/Pi cotransporter. J Biol Chem 277: 19665-19672. 
10) Kido S, Miyamoto K, Mizobuchi H, Taketani Y, Ohkido I, Ogawa N, Kaneko Y, Harashima S, Takeda 

E. (1999) Identification of regulatory sequences and binding proteins in the type II sodium/phosphate 

cotransporter NPT2 gene responsive to dietary phosphate. J Biol Chem 274: 28256-28263. 
 

 
 

 2



 
 
2） その他の論文（編数制限なし） 
 
○リン代謝に関連する研究 

 
1) Breusegmen SY, Takahashi H, Giral-Arnal H, Wang X, Segawa H, Miyamoto K, Levi M 
Differential regulation of the renal sodium-phosphate cotransporters NaPi-IIa, NaPi-IIc, and 
PiT-2 in dietary potassium deficiency. Am J Physiol Renal Physiol 297:F350-F361, 2009 
 
2) Kuwahata M, Kuramoto Y, Sawai Y, Amano S, Tomoe Y, Segawa H, Tatsumi S, Ito M, Kobayashi Y, 

Kido Y, Oka T, Miyamoto K Polypyrimidine tract-binding protein is involved in regulation of albumin 

synthesis in response to food intake. J Nutr Sci Vitaminol 54:142-147,2008. 

 
3) Miyamoto K, Ito M, Tatsumi S, Kuwahata M, Segawa H New aspect of renal phosphate reabsorption: 

the type IIc sodium-dependent phosphate transporter. Am J Nephrol 27 : 503-15 (Review),2007 

 
4）Ohnishi R, Segawa H, Kawakami E, Furutani J, Ito M, Tatsumi S, Kuwahata M, Miyamoto K. Control of 

phosphate appetite in young rats. J Med Invest 54: 366-9,2007. 

 

5）Sawada N, Taketani Y, Amizuka N, Ichikawa M, Ogawa C, Nomoto K, Nashiki K, Sato T, Arai H, Isshiki 

M, Segawa H, Yamamoto H, Miyamoto K, Takeda E  Caveolin-1 in extracellular matrix vesicles secreted 

from osteoblasts. Bone 41:52-8,2007.  

 
6）Ito M, Haito S, Furumoto M, Uehata Y, Sakurai A, Segawa H, Tatsumi S, Kuwahata M, Miyamoto K 

Unique uptake and efflux systems of inorganic phosphate in osteoclast-like cells. Am J Physiol Cell 

Physiol 292: C526-34, 2007.  

 

7）Segawa H, Yamanaka S, Onitsuka A, Tomoe Y, Kuwahata M, Ito M, Taketani Y, Miyamoto K 

Parathyroid hormone-dependent endocytosis of renal type IIc Na-Pi cotransporter. Am J Physiol Renal 

Physiol  292: F395-403,2007.  

 

8）Kuwahata M, Tomoe Y, Harada N, Amano S, Segawa H, Tatsumi S, Ito M, Oka T, Miyamoto K 

Characterization of the molecular mechanisms involved in the increased insulin secretion in rats with acute 

liver failure. Biochim Biophys Acta 1772: 60-5, 2007. 

 

9）Miyamoto K, Ito M, Kuwahata M, Kato S, Segawa H Inhibition of intestinal sodium-dependent 

inorganic phosphate transport by fibroblast growth factor 23. Ther Apher Dial 9: 331-5, 2005. 

 

 3



10）Yamamoto H, Tani Y, Kobayashi K, Taketani Y, Sato T, Arai H, Morita K, Miyamoto K, Wesley Pike J, 

Kato S, Takeda E  Alternative promoters and renal cell-specific regulation of the mouse type IIa 

sodium-dependent phosphate cotransporter gene. Biochim Biophys Acta. 1732:43-52, 2005.   

 

11）Ito M, Haito S, Furumoto M, Kawai Y, Terao J, Miyamoto K Approach to novel functional foods for 

stress control 4. Regulation of serotonin transport by food factors. J Med Invest. 52: 245-248, 2005.  

 

12） Segawa H,  Kaneko I, Yamanaka S, Kusano K, Kawakami E, Furutani J, Ito M, Kuwahata M, Saito 

M, Fukushima N, Kato S, Kanayama H, Miyamoto K Role of the vitamin D receptor in FGF23 action on 

phosphate metabolism. Biochem J 390: 325-331, 2005. 

 
13）Matsuo A, Negoro T, Seo T, Kitao Y, Shindo M, Segawa H, Miyamoto K Inhibitory effect of 

JTP-59557, a new triazole derivative, on intestinal phosphate transport in vitro and in vivo. Eur J 

Pharmacol 517: 111-119, 2005.    

 

14）Ito M, Sakai Y, Furumoto M, Segawa H, Haiso S, Yamanaka S, Nakamura R, Kuwahata M, Miyamoto 

K  Vitamin D and phosphate regulate fibroblast groeth factor-23 in K-562 cells. Am J Physiol Endocrinol 

Metab 288: E1101-E1109, 2005.    

 

15） Ito M, Matsuka N, Izuka M, Haito S, Sakai Y, Nakamura R, Segawa H, Kuwahata M, Yamamoto H, 

Wesley J.Pike, Miyamoto K Characterization of inorganic phosphate transport in osteoclast like cells. Am J 

Physiol Cell Physiol 288: C921-C931, 2005.   

 

16） Nashiki K, Taketani Y, Takeichi T, Sawada N, Yamamoto H, Ichikawa M, Arai H, Miyamoto K, 

Takeda E Role of ezrin in the parathyroid hormone-mediated downregulation of sodium-dependent 

phosphate transporter in opossum kidney cells. Kidney Int 68: 1137-47, 2005.   

 

17） Segawa H, Kaneko I, Yamanaka S, Ito M, Kuwahata M, Inoue Y, Kato S, Miyamoto K  Intestinal 

Na-Pi cotransporter adaptation to dietary Pi content in vitamin D receptor null mice. Am J Physiol Renal 

Physiol 287: F39-F47, 2004. 

 
18） Ito M, Akai E, Izuka M, Segawa H, Kuwahata M, Miyamoto K Cloning and characterization of three 

PHEX homologues in Drosophila. J Bone Miner Metab 22, 3-11, 2004. 

 
19）Ito M, Iidawa S, Izuka M, Haito S, Segawa H, Kuwahata M, Ohkido I, Ohno Hiroshi, Miyamoto K 

Interaction of a farnesylated protein with renal type IIa Na/Pi co-transporter in response to parathyroid 

hormone and dietary phosphate. Biochem. J 377: 607-616, 2004. 

 

20) Tenenhouse HS, Martel J, Gauthier C, Segawa H, MIyamoto K. Differential effects of Npt2a gene 

 4



ablation and the X-linked Hyp mutation on renal expression of type IIc Na/phosphate cotransporter. Am J 

Physiol Renal Physiol 285: F1271-F1278, 2003. 

 
21）Miyamoto K, Ito M, Kuwahata M, Segawa H Sensing Mechanisms of inorganic phosphate in 

mammalian cells. Current Topics in Medical Chemistry 3, 65-75, 2003. 

 

22）Ohkido I, Segawa H, Yanagida R, Nakamura M, Miyamoto K. Cloning, gene structure and dietary 

regulation of the type-IIc Na/Pi cotransporter in the mouse kidney. Pflugers Arch-Eur J Physiol. 

446:106-15, 2003 

 

23）Segawa H, Kawakami E, Kaneko I, Kuwahata M, Ito M, Kusano K, Saito H, Fukushima N, Miyamoto 

K. Effect of hydrolysis-resistant FGF23-R179Q on dietary phosphate regulation of the renal type-II Na/Pi 

transporter. Pflugers Arch-Eur J Physiol 446:585-592, 2003.   

 
24) Miyamoto K, Ito M, segawa H, Kuwahata M. Molecular targets of hyperphosphataemia in chronic 

renal failure. Nephrol Dial Transplant 18: 79-81, 2003.  

 
25) Taketani.Y,Nomoto M,Yamamoto H,Isshiki M,Morita K,Arai H,Miyamoto K,Kato S,Takeda E Increase 

in IP3 and intracellular Ca2+ induced by phosphate depletion LLC-PK1 cells. Biochem and Biophys Res 

Commun 305: 287-291, 2003. 
 

26) *Takeda E, Sakamoto K, Yokota K, Shinohara M, Taketani Y, Morita K, Yamamoto H, Miyamoto K, 

Shibayama M. Phosphorus supply per capita from food in Japan between 1960 and 1995. J Nutr Sci 

Vitaminol 48: 102-108, 2002. 

 

27) Nii T, Taketani Y, Tani Y, Ohkido I, Segawa H, Yamamoto H, Morita K, Minamitani K, Minagawa M, 

Yasuda T, Niimi H, Miyauchi A, Miyamoto K, Takeda E. Direct demonstration of humorally mediated 

inhibition of the transcription of phosphate transpoter in XLH patients. Clin Exp Nephrol, 5: 144-152, 

2001. 

 

28) Yamamoto T, Miyamoto K, Ozono K, Taketani Y, Katai K, Miyauchi A, Shima M, Yoshikawwa H, Yoh 

K, Takeda E, Okada S. Hypophosphatemic rickets accompanying McCune-Albright syndoreme: evidence 

that a humoral factor causes hypophosphatemia. J Bone Miner Metab 19: 287-295, 2001. 

 

29）Miyamoto K, Ito M. Transcriptional regulation of the NPT2 gene by dietary phosphate.  

Kidney Int 60: 412-415, 2001. 

 

30）Nii T, Segawa H, Taketani Y, Tani Y, Ohkido I, Kishida S, Ito M, Endou H, Kanai Y, Miyamoto K. 

Molecular events involved in up-regulating human Na+-independent neural amino acid transporter LAT1 

 5



during T-cell activation. Biochem J 358: 693-704, 2001. 

 

31）Yanagida O, Kanai Y, Chairoungdua A, Kim DK, Segawa H, Nii T, Cha SH, Matsuo H, Fukushima J, 

Fukasawa Y, Tani Y, Taketani Y, Uchino H, Kim JY, Inatomi J, Okayasu I, Miyamoto K, Takeda E, Goya T, 

Endou H. Human L-type amino acid transpoter 1(LAT1) : characterization of function and expression in 

tumor cell lines. Biochim Biophys Acta 78149: 1-12, 2001. 

 

32）Fukasawa Y, Segawa H, Kim JY, Chairoungdua A, Kim DK, Matsuo H, Cha SH, Miyamoto K, Endou 

H, Kanai Y. Identification and characterization of a Na (+)-Independent neutral amino acid transporter that 

associates with the 4F2 heavy chain and exhibits substrates electivity for small neutral D- and L- amino 

acids. J Biol Chem 275: 9690-9698, 2000 

 

33）Miyamoto K, Ito M, Segawa H, Kuwahata M. Secondary hyperparathyroidism and phosphate sensing 

in parathyroid glands. J med Invest 47: 118-122, 2000.   

 
34) Miyamoto K, Tatsumi S, Segawa H, Ohkido I, Takeda E. Identification and functional analysis of three 

isoforms for the Na+-dependent co-transporter (NaPi-2) in rat kidney. Nephrol Dial Transplant 15: 31-33, 

2000. 

 

35）Kanai Y, Fukasawa Y, Cha SH, Segawa H, Chairoungdua A, Kim DK, Matsuo H, Kim JY, Miyamoto K, 

Takeda E,Endou H. Transport properties of a system y+L neutral and basic amino acid transporter: Insights 

into the mechanisms of substrate recognition. J Biol Chem 275: 20787-20793, 2000. 

 

36) Takeda E, Taketani Y, Morita K, Miyamoto K. Sodium-dependent phosphate co-transporters. Int J 

Biochem Cell Biol 31: 377-381, 1999. 

 

37) Katai K, Miyamoto K, Kishida S, Segawa H, Nii T, Tanaka H, Tani Y, Arai H, Tatsumi S, Morita K, 

Taketani Y, Takeda E. Regulation of intestinal Na+- dependent phosphate co-transporters by a 

low-phosphate diet and 1,25-dihydroxyvitamin D3. Biochem J 343: 705-712, 1999. 

 

38) Segawa H, Fukasawa Y, Miyamoto K, Takeda E, Endou H, Kanai Y. Identification and functional 

characterization of a Na+-independent neutral amino acid transporter with broad substrate selectivity. J 

Biol Chem 274: 19745-19751, 1999. 

 

39) Kido S, Miyamoto K, Mizobuchi H, Taketani Y, Ohkido I, Ogawa N, Kaneko Y, Harashima S, Takeda 

E. Identification of regulatory sequences and binding proteins in the type II sodium/phosphate cotransporter 

NPT2 gene responsive to dietary phosphate. J Biol Chem 274: 28256-28263, 1999. 

 

40）Katai K, Tanaka H, Tatsumi S, Fukunaga Y, Genjida K, Morita K, Kuboyama N, Suzuki T, Akiba T, 

 6



Miyamoto K, Takeda  E. Nicotinamide inhibits sodium-dependent phosphate cotransport activity in rat 

small intestine. Nephrol Dial Transplant 14: 1195-1201, 1999. 

 

41）Shiraga T, Miyamoto K, Tanaka H, Yamamoto H, Taketani Y, Morita K, Tamai I, Tsuji A, Takeda E. 

Cellular and molecular mechanisms of dietary regulation on rat intestinal H+/peptide transporter PepT1. 

Gastroenterology 116:354-362, 1999. 

 

42）Chairoungdua A, Segawa H, Kim, J. Y, Miyamoto K, Haga H, Fukui Y, Mizoguchi K, Ito H, Takeda E, 

Endo H, Kanai Y. Identification of an amino acid transporter associated with the cystinuria-related type II 

membrane glycoprotein. J Biol Chem 274: 28845-28848, 1999. 

 

43）Kanai Y, Segawa H, Miyamoto K, Uchino H, Takeda E, Endo H. Expression cloning and 

characterization of a transporter for large neutral amino acids activated by the heavy chain of 4F2 

antigen(CD98). J Biol Chem 273: 23629-23632, 1998. 

 

44）Tanaka H, Miyamoto K, Morita K, Haga H, Segawa H, Shiraga T, Fujioka A, Kouda T, Taketani Y, 

Hisano S, Fukui Y, Kitagawa K, Takeda E. Regulation of the PepT1 peptide transporter in the rat small 

intestine in response to 5-fluorouracil-induced injury. Gastroenterology 114,714-723, 1998. 

 

45）Ishibashi K, Miyamoto K, Taketani Y, Morita K, Takeda E, Sasaki S, Imai M. Molecular cloning of a 

second human stanniocalcin homologue (STC2). Biochem Biophys Res Commun 250,252-258, 1998. 

 

46）Yabuuchi H, Tamai I, Morita K, Kouda T, Miyamoto K, Takeda E, Tsuji, A. Hepatic Sinusoidal 

membrane transport of anionic drugs mediated by anion transport Npt1. J Pharm E Ther 286: 1391-1396, 

1998. 

 
47）Tatsumi S, Segawa H, Morita K, Haga H, Kouda T, Yamamoto H, Inoue Y, Nii T, Katai K, Taketani Y, 

Miyamoto K, Takeda E. Molecular cloning and hormonal regulation of PiT-1 a sodium-dependent 

phosphate cotransporter from rat parathyroid glands. Endocrinology 139: 1692-1699, 1998. 

 

48）Taketani Y, Miyamoto K, Chikamori M, Tanaka K, Yamamoto H, Tatsumi S, Morita K, Takeda E. 

Characterization of the 5flanking region of the human NPT-1 Na+/Phosphate cotransporter gene. Biochim 

Biophys Acta 1396: 267-272, 1998. 

 

50）Takahashi F, Morita K, Katai  K, Segawa H, Fujioka A, Kouda T, Tatsumi S, Nii T, Taketani Y, Haga 

H, Hisano S, Fukui Y, Miyamoto K, Takeda E. Effects of dietary Pi on the renal Na+-dependent Pi 

transporter NaPi-2 in thyroparathyroidectomized rats. Biochem J 333:175-181, 1998. 

 
51）Morita K, Fujioka A, Haga H., Nii T, Segawa H, Kouda T, Taketani Y, Hisano S, Fukui Y, Miyamoto K, 

 7



Takeda E. Dietary regulation of renal phosphate transporters in hypophosphatemic mice. J Bone Miner 

Metab 16: 234-240, 1998. 

 

52）Morita  K, Haga H, Tanaka H, Fujioka A, Segawa H, Katai K, Tatsumi S, Koda T, Taketani Y, Hisano 

S, Fukui Y, Miyamoto K, Takeda E. Effects of dietary phosphate on Na+-dependent phosphate 

cotransporters function and expression in the rat kidney. Clin Exp Nephrol  2:109-116, 1998. 

 

53）Katai K, Miyamoto K, Segawa H, Haga H, Morita K, Arai H, Tatsumi S, Taketani Y, Hisano S, Fukui Y, 

Takahashi F, Ono A, Takeda E. Effect of dietary phosphate on the sodium-dependent phosphate transporter 

(NaPi-2) in rat kidney. J Develop Nephrol 6: 38-47, 1998. 

 

54）Tamai I, Hayashi H, Terao T, Sai Y, Shiraga T, Miyamoto K, Takeda E, Higashidera H, Tsuji A. The 

predminant contribution of oligopeptide transporter PepT1 to intestinal absorption of β-lactam antibiotics 

in the rat small intestine. J Pharm Pharmacol  49: 796-801, 1997. 

 

55）Hisano S, Haga H, Li Z, Tatsumi S, Miyamoto K, Takeda E, Fukui Y. Immunohistochemical and 

RT-PCR detection of Na+-dependent inorganic phosphate cotransporter (NaPi-2) in rat brain. Brain Res 

772: 149-155, 1997. 

 

56） Miyamoto K, Segawa H, Morita K, Nii T, Tatsumi S, Taketani Y, Takeda E. Relative contribution of 

Na+-dependent phosphate cotransporters to phosphate transport in mouse kidney: Rnase H-mediated 

hybrid depletion analysis. Biochem J 327: 735-739, 1997. 

 

57）Taketani Y, Miyamoto K, Tanaka K, Katai K, Chikamori M, Tatsumi S, Segawa H, Yamamoto H, 

Morita K, Takeda E. Gene structyre and functional analysis of the human Na+/phosphate 

co-transporter(NaPi-3). Biochem J 324: 927-934, 1997. 

 

58）Katai K, Segawa H, Haga H, Morita K, Arai H, Tatsumi S, Taketani Y, Miyamoto K, Hisano S, Fukui Y, 

Takeda E. Acute regulation by duetary phosphate on the sodium-dependent phosphate transporter (NaPi-2) 

in rat kidney. J Biochem 121: 50-55, 1997. 

 

59）Miyamoto K, Segawa H, Tatsumi S, Katai K, Yamamoto H, Taketani Y, Haga H, Morita K, Takeda E. 

Effects of truncation of the COOH-terminal region of a Na+-independent neutral and basic amino acid 

transporter on amino acid transport in Xenopus oocytes. J Biol Chem 271:16758-16763, 1996. 

 

60) Hisano S, Haga H, Miyamoto K, Takeda E, Fukui Y. The basic amino acid transporter (rBAT)-like 

immunoreactivity in paraventricular and supraoptic magnocellular neurons of the rat hypothalamus. Brain 

Res 710: 299-302, 1996. 

 

 8



61）Miyamoto K, Shiraga T, Morita K, Yamamoto H, Haga H, Taketani Y, Tamai I, Sai Y, Tsuji A, Takeda 

E. Sequence, tissue distribution and developmental changes in rat intestinal oligopeptide transporter. 

Biochem Biophys Acta. 1305: 34-38, 1996. 

 
62） Miyamoto K, Tatsumi S, Sonoda T, Yamamoto H, Minami H, Taketani Y, Takeda E. Cloning and 

functional expression of a Na+-dependent phosphate cotransporter from human kidney. Biochem J 305: 

81-85, 1995. 

 

63）Takahashi F, Miyamoto K, Takeda E, Minami H. Activation of ornithine decarboxylase in epithelial 

cells of rat intestine. Tokushima J exp Med 42: 11-15, 1995. 

 

64）Miyamoto K, Tatsumi S, Yamamoto H, Katai K, Taketani Y, Morita K, Takeda E. Chromosome 

assignments of genes for human Na+-dependent phosphate co- transporter NaPi-3 and NPT-1. Tokushima 

J exp Med. 42: 5-9, 1995. 

 

65）Miyamoto K, Katai K, Tatsumi S, Sone K, Segawa H, Yamamoto H, Taketani Y, Takada K, Morita K, 

Kanayama H, Kagawa S, Takeda E. Mutation of the basic amino acid transporter gene associated with 

cystiuria. Biochem J 3210: 951-955, 1995. 

 

 

（3） 過去 5 年間の本学会での活動状況 
 
１、第５９回、日本栄養食糧学会、大会 （２００５年）、５月１２−１５日、東京 

シンポジウム、演題：リン調節因子 FGF23の作用機序の解明（瀬川 博子ほか） 

座長：分子栄養 
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５、弟６３回、日本栄養食糧学会、大会（２００９年）、５月２０−２２日、長崎 

栄養生理—ミネラル１、座長 

 9



 

役職：日本栄養食糧学会中国四国支部 評議員 
 
（４） 特記事項 
管理栄養士資格 
平成９年度、日本先天代謝異常学会、奨励賞「リン酸トランスポーター異常と疾患」 
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