
��������	
��� ������
������������������	
�����

���������������������������������

���������	
����
�����������
�������
��������	
���	

�������	
��������
����������	
�
�

����

��������	
���

�������	
��

������

��������� ����

�������	���
��

��������	�
��
���

��������	
��
������
�������	�������
���

���������	
�	�
����	
��	�����
�����
�������	�	
���
������������������

��������	
����

�������	
�������
�
�������	
��
�������

��������	
����	
���



 1

 

 

 

 

 

------------------------------------------------------------------------ 2 

 

 

------------------------------------------------------------------------ 5 

 

 

----------------------------------------------------- 7 

 

 

------------------------------------------------------------------------11 

 

 

---------------------------------------------------------------------------14 

 

 

------------------------------------------------------------------------15 

 

 

 

 

1



 2

 
 
1.  

Lampetra japonica
2 STC1, STC2

STC STC
STC1 STC2

STC1 2
STC

C  
CCK/

CCK/
 (Ciona intestinalis) CCK/

cionin cionin 
cionin  cionin

cionin cionin 
cionin cionin 

 (VACHT) mRNA  whole mount in situ 
hybridization cionin mRNA cionin  mRNA

VACHT
cionin cionin

cionin
cionin  cionin 

 
 
2.  

 

3
6

24

in vivo

 

2



 3

PAH
PAH

[ ] /
PAH 1997 1

PAH
 

Ajai K. Srivastav
Tran Ngoc Hai

RANKL
RANKL  

 

 200 m 

 
ELISA

87  
 

DNA

 28
X

523 758
DNA

X DNA
 

3



 4

6.  

120 k 53 k

cDNA L-
LAO L-Lys

L- LAO

Gadus morhua Salmo salar
 

LAO

LAO

LAO LAO

 

 

7.  

26

 

 
8.  

 

 
9.  

 

4



 5

 

1)
(1) Chen, K., Tsutsumi, Y., Yoshitake, S., Qiu, X., Xu, H., Hashiguchi, Y., Honda, M., Tashiro, K., Nakayama, K., Hano, T., 

Suzuki, N., Hayakawa, K., Shimasaki, Y. and Oshima, Y., 2017, Alteration of development and gene expression induced by 
in ovo-nanoinjection of 3-hydroxybenzo[c]phenanthrene into Japanese medaka (Oryzias latipes) embryos. Aquatic 

Toxicology, 182, 194-204. 
(2) Hanmoto, T., Tabuchi, Y., Ikegame, M., Kondo, T., Kitamura, K., Endo, M., Kobayashi, I., Mishima, H., Sekiguchi, T., Urata, 

M., Seki A., Yano, S., Hattori, A. and Suzuki, N., 2017, Effects of low-intensity pulsed ultrasound on osteoclasts: analysis 
with goldfish scales as a model of bone. Biomedical Research, 38, 71-77. 

(3) Kase, Y., Ogiso, S., Ikari, T., Sekiguchi, T., Sasayama, Y., Kitani, Y., Shimasaki, Y., Oshima, Y., Kambegawa, A., Tabuchi, Y., 
Hattori, A. and Suzuki, N., 2017, Immunoreactive calcitonin cells in the nervous system of polychaete Perinereis 

aibuhitensis. Journal of the Faculty of Agriculture Kyushu University, in press 
(4) Kitamura, K., Andoh, T., Okesaku, W., Tazaki, Y., Ogai, K., Sugitani, K., Kobayashi, I., Suzuki, N., Chen, W., Ikegame, M. 

and Hattori, A., 2017, Effects of hyperglycemia on bone metabolism and bone matrix in goldfish scales. Comparative 

Biochemistry and Physiology-Part A, 203, 152-158. 
(5) Kuwasako, K., Kitamura, K., Nagata, S., Sekiguchi, T., Danfeng, J., Murakami, M., Hattori, Y. and Kato, J., 2017, -

arrestins negatively control human adrenomedullin type 1-receptor internalization. Biochemical and Biophysical Research 

Communications, 487, 438-443. 
(6) Matsumoto, K., Takeno, K., Urata, M., Matsubara, M., Kato, T., Suzuki, N. and Hayakawa, K., 2017, Evaluation of marine 

education’s effect in elementary and junior high schools—analysis of the value consciousness using text mining. American 

Journal of Educational Research, 5, 76-81. 
(7) Qiu, X., Undap, S.L., Honda, M., Sekiguchi, T., Suzuki, N., Shimasaki, Y., Ando, H., Sato-Okoshi, W., Wada, T., Sunobe, T., 

Takeda, S., Munehara, H., Yokoyama, H., Momoshima, N. and Oshima, Y., 2017, Pollution of radiocesium and radiosilver 
in wharf roach (Ligia sp.) by the Fukushima Dai-ichi Nuclear Power Plant accident. Journal of Radioanalytical and Nuclear 

Chemistry, 311, 121-126. 
(8) Sato, M., Yachiguchi, K., Motohashi, K., Yaguchi, Y., Tabuchi, Y., Kitani, Y., Ikari, T., Ogiso, S., Sekiguchi, T., Hai, T.N., 

Huong, D.T.T., Hoang, N.V., Mishima, H., Hattori, A. and Suzuki, N., Sodium fluoride influences calcium metabolism 
resulting from the suppression of osteoclasts in the scales of nibbler fish, Girella punctata. Fisheries Science, in press 

(9) Sekiguchi, T., Kuraku, S., Tatsumi, K., Shimasaki, Y., Oshima, Y. and Suzuki, N., 2017, Identification and molecular 
characterization of the stanniocalcin family gene from the inshore hagfish, Eptatretus burgeri. Journal of the Faculty of Agriculture 

Kyushu University, 62, 93-98.  
(10)Sekiguchi, T., Shiraishi, A., Satake, H., Kuwasako, K., Takahashi, H., Sato, M., Urata, M., Wada, S., Endo, M., Ikari, T., 

Hattori, A., Srivastav, A.K. and Suzuki, N., 2017, Calcitonin-typical suppression of osteoclastic activity by amphioxus 
calcitonin superfamily peptides and insights into the evolutionary conservation and diversity of their structures. General and 

Comparative Endocrinology, 246, 294-300. 
(11)Srivastav, A.K., Srivastava, S., Srivastav, S.K. and Suzuki, N., 2017, Acute toxicity of organophosphate insecticide 

chlorpyrifos to an anuran, Rana cyanophlyctis. Iranian Journal of Toxicology, 11, 45-49. 
(12)Takagi, H., Nishibori, Y., Katayama, K., Katada, T., Takahashi, S., Kiuchi, Z., Takahashi, S.I., Kamei, H., Kawakami, H., 

Akimoto, Y., Kudo, A., Asanuma, K., Takematsu, H. and Yan, K., USP40 gene knockdown disrupts glomerular 
permeability in zebrafish. American Journal ofPhysiology. Renal physiology. in press 

5



 6

(13)Yamashita, T., Udagawa, N., Thirukonda, G.J., Uehara, S., Yamauchi, H., Suzuki, N., Li, F., Kobayashi, Y. and Takahashi, N., 
2017, Platypus and opossum calcitonins exhibit strong activities, even though they belong to mammals. General and 

Comparative Endocrinology, 246, 270-278.  
(14) , 2017, 

35, 37-42. 
(15)  , 2017, 

, 48, 1-8. 
(16)Hamazaki, K., Suzuki, N., Kitamura, K., Hattori, A., Nagasawa, T., Itomura, M. and Hamazaki, T., 2016, Is vaccenic acid 

(18:1t n-7) associated with an increased incidence of hip fracture? An explanation for the calcium paradox. Prostaglandins, 

Leukotrienes and Essential Fatty Acids, 109, 8-12. 
(17)Kitani, Y., 2016, Innate immunity in the body surface of fish: L-amino acid oxidase, a novel antibacterial molecule family. 

Proceedings of 2016 Joint Seminar on Environmental Ecology and Restoration between Taiwan and Japan, Eds. by Okazaki, 
M. and Yanai, S., pp45-50 (ISBN 4-9902765-6-6). 

(18)Matsumoto, K., Takano, K., Urata, M., Matsubara, M., Kato, T., Suzuki, N. and Hayakawa, K., 2016, An Analysis of the 
Value Consciousness of Elementary and Junior High School Students Regarding Marine Learning Using Text Mining. 
Proceeding of International Conference in Science, Technology & Education (Technology, Hand-making, Engineering 
Education, Energy & Environment) 2016, Ed. by Thungsuk, N., pp55-57 (ISBN978-974-456-776-5). 

(19)Sato, M., Hanmoto, T., Yachiguchi, K., Tabuchi, Y., Kondo, T., Endo, M., Kitani, Y., Sekiguchi, T., Urata, M., Mishima, H., 
Hattori, A. and Suzuki, N., 2016, Sodium fluoride influences on bone metabolism in goldfish: Analysis by scale osteoblasts 
and osteoclasts. Proceedings of 2016 Joint Seminar on Environmental Ecology and Restoration between Taiwan and Japan, 
Eds. by Okazaki, M. and Yanai, S., pp53-55 (ISBN 4-9902765-6-6). 

(20)Sato, M., Hanmoto, T., Yachiguchi, K., Tabuchi, Y., Kondo, T., Endo, M., Kitani, Y., Sekiguchi, T., Urata, M., Hai, T.N., 
Srivastav, A.K., Mishima, H., Hattori, A. and Suzuki, N., 2016, Sodium fluoride induces hypercalcemia resulting from the 
upregulation of both osteoblastic and osteoclastic activities in goldfish, Carassius auratus. Comparative Biochemistry and 

Physiology-Part C, 189, 54-60. 
(21)Srivastav, A.K., Srivastava, S. and Suzuki, N., 2016, Acute toxicity of a heavy metal cadmium to an anuran, the Indian 

skipper frog Rana cyanophlyctis. Iranian Journal of Toxicology, 10, 39-43. 
(22)Suzuki, N., 2016, Introduction to Kanazawa University’s Noto Marine Laboratory. Proceedings of 2016 Joint Seminar on 

Environmental Ecology and Restoration between Taiwan and Japan, Eds. by Okazaki, M. and Yanai, S., pp1-2 (ISBN 4-
9902765-6-6). 

(23)Suzuki, N., Hanmoto, T., Yano, S., Furusawa, Y., Ikegame, M., Tabuchi, Y., Kondo, T., Kitamura, K., Endo, M., Yamamoto, 
T., Sekiguchi, T., Urata, M., Mikuni-Takagaki, Y. and Hattori, A., 2016, Low-intensity pulsed ultrasound induces apoptosis in 
osteoclasts: Fish scales are a suitable model for analysis of bone metabolism by ultrasound. Comparative Biochemistry and 

Physiology-Part A, 195, 26-31. 
(24)Suzuki, N., Kitamura, K. and Hattori, A., 2016, Fish scale is a suitable model for analyzing determinants of skeletal fragility 

in type 2 diabetes. Endocrine, 54, 575–577. 
(25)Suzuki, N., Sato, M., Nassar, F.H., Abdel-gawad, F. Kh., Bassem, S.M., Yachiguchi, K., Tabuchi, Y., Endo, M., Sekiguchi, T., 

Urata, M., Hattori, A., Mishima, H., Shimasaki, Y., Oshima, Y., Hong, C.-S., Makino, F., Tang, N., Toriba, A. and Hayakawa, 
K., 2016, Seawater polluted with highly concentrated polycyclic aromatic hydrocarbons suppresses osteoblastic activity in 
the scales of goldfish, Carassius auratus. Zoological Science, 33, 407-413. 

6



 7

2)  
(1) 2016

42 p70-72  
 
3)  

(1) Suzuki, N., Ikari, T., Sato, M., Toriba, A., Sekiguchi, T., Kitani, Y., Ogiso, S., Yachiguchi, K., Hattori, A., Oshima, Y. and 
Hayakawa, K. 2017, Toxicities of polycyclic aromatic hydrocarbons in fish and marine invertebrates. In “Polycyclic 
Aromatic Hydrocarbons: Environmental Behavior and Toxicity in East Asia” Ed. By K. Hayakawa, Springer, Heidelberg, 
Germany, in press 

(2) 2016 9
pp139-157. 

 
 

 

1)  
(1) Furuyama, S., Serizawa, R., Mizumoto, I., Ogiso, S. and Suzuki, N., Impact of Local High Wave (Yori-Mawari-Nami) on 

Coastal Erosion in Sea of Japan. Joint International Symposium Institute of Nature and Environmental Technology, 
Kanazawa University, Ishikawa, Japan (2017.2.28-3.3).  

(2) Hanmoto, T., Tabuchi, Y., Ikegame, M., Kondo, T., Kitamura, K., Endo, M., Mishima, H., Sekiguchi, T., Urata, M., Seki, 
A., Yano, S., Hattori, A. and Suzuki, N., Low-intensity pulsed ultrasound moderately activates osteoclasts: Analysis with 
goldfish scales as a model of bone. Joint International Symposium Institute of Nature and Environmental Technology, 
Kanazawa University, Ishikawa, Japan (2017.2.28-3.3). 

(3) Ikari, T., Kitani, Y., Sato, M., Ogiso, S., Toyohara, C., Hattori, A., Kambegawa, A., Asahina, K., Fukushi, K. and Suzuki, N., 
Deep ocean water influences on fish physiology: analysis of plasma cortisol levels. Joint International Symposium Institute 
of Nature and Environmental Technology, Kanazawa University, Ishikawa, Japan (2017.2.28-3.3). 

(4) Kamei, H., Roles of Insulin/Insulin-like growth factor signaling in hypoxia/reoxygenation induced catch-up growth in 
zebrafish embryo. INTERNATIONAL SEMINAR “Insulin-like Signaling and Nutrient Signaling: universal signaling for 
extension of healthy lifespan and improvement of quality for humans and animals”, Tokyo, Japan (2017.1. 24-26).  

(5) Kamei, H., Yoneyama, Y., Sawada, R., Duan, C., Hakuno, F., Shimizu, T. and Takahashi S., Early embryonic insulin 
receptor substrate-1 signaling underpins neural crest cell survival contributing to catch-up growth induced by changing 
environmental oxygen tension in developing zebrafish. Gordon Research Conference "Insulin-Like Growth Factors, In 
Physiology & Disease” in Ventura, CA, USA (2017.3.12-17). 

(6) Kase, Y., Ikari, T., Sekiguchi, T., Sato, M., Kawada, T., Matsubara, S., Satake, H., Sasayama, Y., Endo, M., Hattori, A., 
Watanabe, T.X. and Suzuki, N., Effect of sardine procalcitonin amino-terminal cleavage peptide on osteoblasts of the 
goldfish scales. Joint International Symposium Institute of Nature and Environmental Technology, Kanazawa University, 
Ishikawa, Japan (2017.2.28-3.3). 

(7) Kitani, Y., Host-defense molecules in the fish body surface tissues. Joint International Symposium Institute of Nature and 
Environmental Technology, Kanazawa University, Ishikawa, Japan,  (2017.2.28-3.3). 

(8) Kozaka, Y., Horikawa, K. and Suzuki, N., Monitoring for substitution of rare earth elements in seawater for Ca in 
hydroxyapatite (fish teeth/bone). Joint International Symposium Institute of Nature and Environmental Technology, 
Kanazawa University, Ishikawa, Japan (2017.2.28-3.3). 

7



 8

(9) Sato, M., Hanmoto, T., Yachiguchi, K., Tabuchi, Y., Kondo, T., Endo, M., Kitani, Y., Sekiguchi, T., Urata, M., Srivastav, 
A.K., Mishima, H., Hattori, A. and Suzuki, N., Sodium fluoride acts on osteoclasts and osteoblasts and disrupts calcium 
metabolism in goldfish. Joint International Symposium Institute of Nature and Environmental Technology, Kanazawa 
University, Ishikawa, Japan (2017.2.28-3.3). 

(10)Sekiguchi, T., Influence of polycyclic aromatic hydrocarbons on the early development of sea urchins (
). Joint International Symposium Institute of Nature and Environmental Technology, Kanazawa University, 

Ishikawa, Japan,  (2017.2.28-3.3). 
(11)Taniguchi, S., Ogasawara, M., Satake, H., Suzuki, N. and Sekiguchi, T., Localization analysis of the cholecystokinin/gastrin 

family peptide, cionin in ascidian, Joint International Symposium Institute of Nature and Environmental 
Technology, Kanazawa University, Ishikawa, Japan (2017.2.28-3.3). 

(12)Yachiguchi, K., Sekiguchi, T., Hattori, A., Yamamoto, M., Kitamura, K., Tabuchi, Y. and Suzuki, N., Effects of mercury on 
osteoclasts and osteoblasts in the scales of the nibbler fish (marine teleost). Joint International Symposium Institute of Nature 
and Environmental Technology, Kanazawa University, Ishikawa, Japan (2017.2.28-3.3). 

(13)
2017.3.24 . 

(14) Sonal Patel Lindsey Moore Jiraporn Jarungsriapisit Kiron Viswanath
29

 (2017.3.27-29)  
(15)

2017.3.19-20  
(16) 2017

2017.3.8-10  
(17)  Robert G. Jenkins

166  (2017. 1. 27-29)  
(18)

29
2017.3.26-30  

(19) 29
2017.3.26-30  

(20)Hanmoto, T., Tabuchi, Y., Ikegame, M., Kondo, T., Kitamura, K., Endo, M., Mishima, H., Sekiguchi, T., Urata, M., Seki, A., 
Yano, S., Hattori, A. and Suzuki, N., Effects of low-intensity pulsed ultrasound on osteoclasts: Analysis with goldfish scales 
as a model of bone. The Joint Meeting of the 22nd International Congress of Zoology & the 87th meeting of the Zoological 
Society of Japan, Okinawa Convention Center, Okinawa, Japan (2016.11.14-19). 

(21)Ikari, T., Kitani, Y., Sato, M., Ogiso, S., Toyohara, C., Hattori, A., Kambegawa, A., Asahina, K., Fukushi, K. and Suzuki, N., 
Effects of deep ocean water on fish physiology with special reference to stress hormones. The Joint Meeting of the 22nd 
International Congress of Zoology & the 87th meeting of the Zoological Society of Japan, Okinawa Convention Center, 
Okinawa, Japan (2016.11.14-19). 

(22)Ikegame, M., Hattori, A. and Suzuki, N., Morphometric analysis of osteoclast activity in the goldfish scale cultured under 
microgravity during space flight. “Bone Histomorphometry: Past, Present and Future”, The 36th Annual Meeting of 
Japanese Society for Bone Morphometry,  ,  
(2016.6.23-25). 

8



 9

(23)Kamauchi, H., Akasaka, M., Sakimoto, M., Suzuki, S., Ohta, T. and Tayasu, I., Sea-fog and coastal forest in eastern 
Hokkaido, Japan. 7th International Conference on Fog, Fog Collection and Dew, Universytet Wroclawski, Wroclaw, Poland 
(2016.7.24-29).  

(24)Kamei, H., Catch-up growth in tiny fish embryos: Roles of IIS in accelerated growth induced by changing environmental 
oxygen availability. The Model Organism Conference at Kanazawa, Kanazawa, Japan (2016.10.7).  

(25)Kase, Y., Ikari, T., Sekiguchi, T., Sato, M., Kawada, T., Matsubara, S., Satake, H., Sasayama, Y., Endo, M., Hattori, A., 
Watanabe, T.X. and Suzuki, N., Sardine procalcitonin amino-terminal cleavage peptide is bioactive in osteoblasts of goldfish 
scales. The Joint Meeting of the 22nd International Congress of Zoology & the 87th meeting of the Zoological Society of 
Japan, Okinawa Convention Center, Okinawa, Japan (2016.11.14-19). 

(26)Kitani, Y., Antimicrobial peptides/proteins in the fish body surface. KU-CTU Joint Symposium: Environment, Aquaculture 
and Fisheries. Can Tho University, Can Tho, Vietnam,  (2016.12.12). 

(27)Kitani, Y., L-amino acid oxidase, a novel innate immune molecule family in fish. The Model Organism Conference at 
Kanazawa, Ishikawa, Japan,  (2016.10.7). 

(28)Kitani, Y., Innate immunity in the body surface of fish: L-amino acid oxidase, a novel antibacterial molecule family. 2016 
Joint Seminar on Environmental Ecology and Restoration between Taiwan and Japan, Kanazawa University, Ishikawa, 
Japan,  (2016.9.9-11). 

(29)Kitani, Y., Patel, S., Moore, L., Jarungsriapisit, J., Ishizaki, S., Nagashima, Y., Fernandes, J.M.O. and Kiron, V., 
Antimikrobielle peptid-gener i huden av Atlantisk laks infisert med salmonid alphavirus. HAVBRUK2016, Bodø, Norway 
(2016.4.18-20).  

(30)Matsumoto, K., Takano, K., Urata, M., Matsubara, M., Kato, T., Suzuki, N. and Hayakawa, K., An analysis of the value 
consciousness of elementary and junior high school students regarding marine learning using text mining. International 
Conference on Science, Technology & Education, Siam Bayshore Resort & Spa Hotel Pattaya, Chonburi, Thailand 
(2016.9.1-2) (Best paper Award ). 

(31)Sato, M., Hanmoto, T., Yachiguchi, K., Tabuchi, Y., Kondo, T., Endo, M., Kitani, Y., Sekiguchi, T., Urata, M., Srivastav, A.K., 
Mishima, H., Hattori, A. and Suzuki, N., Effects of sodium fluoride on calcium metabolism in goldfish, . 
The Joint Meeting of the 22nd International Congress of Zoology & the 87th meeting of the Zoological Society of Japan, 
Okinawa Convention Center, Okinawa, Japan (2016.11.14-19). 

(32)Sato, M., Hanmoto, T., Yachiguchi, K., Tabuchi, Y., Kondo, T., Endo, M., Kitani, Y., Sekiguchi, T., Urata, M., Mishima, H., 
Hattori, A. and Suzuki, N., Sodium fluoride influences on bone metabolism in goldfish: Analysis by scale osteoblasts and 
osteoclasts. 2016 Joint Seminar on Environmental Ecology and Restoration between Taiwan and Japan, Kanazawa 
University, Ishikawa, Japan (2016.9.9-11).  

(33)Sekiguchi, T., Evolutionary aspect of calcium homeostasis in cyclostomes. The 22nd International Congress of Zoology, 
Okinawa Convention Center, Okinawa, Japan,  (2016.11.18). 

(34)Suzuki, N., Introduction of fish research in Kanazawa University. KU-CTU Joint Symposium: Environment, Aquaculture 
and Fisheries. Can Tho University, Vietnam,  (2016.12.12). 

(35)Suzuki, N., Sodium fluoride influences calcium metabolism in goldfish, . International Fisheries 
Symposium 2016 Promoting Healthier Aquaculture and Fisheries for Food Safety and Security”, Phu Quoc Resort Hotel, 
Phu Quoc island, Vietnam,  (2016.10.31-11.2).  

(36)Suzuki, N., Introduction to Kanazawa University’s Noto Marine Laboratory. 2016 Joint Seminar on Environmental Ecology 
and Restoration between Taiwan and Japan”, Kanazawa University, Ishikawa, Japan,  (2016.9.9-11). 

9



 10

(37)Taniguchi, S., Ogasawara, M., Satake, H., Suzuki, N. and Sekiguchi, T., Localization analysis of the cholecystokinin/gastrin 
family peptide in ascidian, . The Joint Meeting of the 22nd International Congress of Zoology & the 87th 
meeting of the Zoological Society of Japan, Okinawa Convention Center, Okinawa, Japan (2016.11.14-19).  

(38)Urata, M., Matsumoto, K., Yachiguchi, K., Suzuki, N. and Hayakawa, K., Introduction of “Satoumi learning” into education 
at schools in Noto. 1st Asian Conference on Biocultural Diversity, Wakura, Ishikawa, Japan (2016.10.27-29). 

(39)Yachiguchi, K., Sekiguchi, T., Hattori, A., Yamamoto, M., Kitamura, K., Tabuchi, Y. and Suzuki, N., Both inorganic mercury 
and methylmercury influence on osteoclasts and osteoblasts in the scales of the marine teleost. The Joint Meeting of the 22nd 
International Congress of Zoology & the 87th meeting of the Zoological Society of Japan, Okinawa Convention Center, 
Okinawa, Japan (2016.11.14-19). 

(40)
6  , 2016.12.22  

(41)
 81 ,  

(2016.11.3-6)  
(42)

2016.12.9-11
(43)

2016.5.18
(44)  

28  (2016. 9.10-11). 
(45)

 41  ,  
(2016.12.9-11). 

(46)  
122 ,  (2016. 3. 28-30). 

(47) Robert G. Jenkins
2015  (2016.5. 24-28).  

(48) 43
2016.12.6-8 . 

(49) , 
28  (2016. 

9.10-11).  
(50)

28 (2016. 9.10-11). 
(51)  2016

JST  (2016.8.18). 
(52) 9

,  (2016.11.12). 
(53)

 (2016.11.4). 

10



 11

(54) ( )
 (2016.6.26). 

(55)
,  (2016.6.17). 

(56)  342 
,  (2016.6.2).  

(57)

 (2016.5.24). 
(58) MC3T3-E1

2016 25  (2016.10.21-
22). 

(59)  
28  (2016. 9.10-11). 

 
 

 
(1)  
(2)  
(3) NORD 

Prof. Kiron Viswanath 
(4)  
(5)  
(6)  

 
(7)

  
(8)  
(9)  
(10) Prof. Debbie L. Hay
(11)

Prof. Steve B. Pointing
(12) Prof. T. John Martin

RMIT Prof. Janine A. Danks 
(13) D

Prof. Ajai K. Srivastav 
(14)             

Dr. Tran Ngoc Hai,  
(15)

 

11



 12

(16)
  

(17)
 

(18)
 

(19)
 

(20)
  

(21)
 

(22)  
  

(23)  
(24)  

JAXA
 

(25)  
(26)  
(27)  

 
(28)

 
(29) JAXA

 
(30)

 
(31)  

  
(32)  
(33)

 
(34)   
(35)

  
(36)

 
(37)

  

12



 13

(38)
 

(39)

  
 

2)  
(1)

 
(2)      

 
(3)        

 
(4)      

 
(5)          

 
(6)

 
(7)             

 
(8)  
(9)          

 
(10)  in Noto

 
 
3)  

 
(1) 2010-  
(2) 2014-  
(3) 2014-  
(4) 2010-  

 
(1) 2006-  
(2) 2014-  
(3) 2016-  
(4) 2012-  
(5) Journal of Experimental Zoology part A (Editorial board), 2014-  

13



 14

 

1)  
(1)

28 800,000  
(2)

28 390,000  
(3) C

28 1,100,000  
(4) C

28 1,000,000  
(5) C 2

, 28  100,000
28 total 800,000  

(6)
, 28  50,000 28

total 1,200,000  
(7) C

, 28 50,000 28
total 600,000  

(8) C
28 100,000

28 total 1,100,000  
  

2)  
  
 
3)  

(1) 28
300,000  

(2) 190,500
 

 
 

 
(1) 28 5 8

 
(2) 28 7 15

 
(3) 28 7 17

 
(4) 28 9 2

 

14



 15

 
 
1)  

  
  

  
 

  
  
  
 

  
  
  
 

  
  
  
 

  
   
  
 

  
   
  
 

  
  
  
 

  
  
  
 

  
  
  
 

  
  
  

15



 16

  
  
  
 

  
  
  
 

  
  
  
 

  
  
   
 

  
   
  
 

  
   
  
 

  
   
  
 

  
  
  
 

  
  
  
 

  
  
  
 

  
  
  

16



 17

  
  
  
 

  
  
  
 

  
  
  
 

  
  
  
 

  
  
  
 

  
  
  

 
  

   
  
 

  
  
  
 

  
  
  
 

  
  
  
 

  
  
  

17



 18

  
  
  
 

  
  
  
 

  
  
  
 

  
  
   
 

  
  
  
 

   
   
   
 

  
   
  
 

  
   
   
 

  
   
   
 

  
  
  
 

  
  

  

18



 19

  
   
   
 

  
   
   
 

  
    

   
 

  
   

  
 

  
   
  
 

  
   
   
 

  
  
  
 

  
  
  
 

  
  
  
 

  
   
   
 

  
  
  

19



 20

  
  
  
 

  
  
  
 

  
  
  
 

  
  
  
 

  
  
  
 

  
   
  
 

  
  
  
 

  
  
  

 
  

  
  
 

  
  
  
 

  
   
  

20



 21

  
  
  
 

  
  
  
 

  
  
  
 

  
  
  
 

  
  
  
 

  
  
  
 

  
  
  
 

  
  
  
 

  
  
  
 

  
  
  
 

  
  
  

21



 22

  
  

  
 

  
  
  
 

  
  
  
 

  
  
  
 

  
  
  
 

  
  
  
 

  
  
  
 

  
  
  
 

  
   
  
 

  
  
  
 

  
  
  

22



 23

2)  
  

   
  

 
  

  
  
 

  
   
  
 

  
  
  
 

  
  
  
 

  
  
  
 

  
  
  
 

  
  
  
 

  
  
  
 

  
  
  
 

  
  
  

23



 24

  
  
  
 

  
  
  
 

  
  
  
 

  
   
  
 

  
  
  
 

  
  
  
 
 
3)  

   
  
  

 
   

  
  

 
  

   
  

 
  

  
  

24



25



 26

 

 

 

 
 

 
     

 Ajai K. Srivastav p27-28  

 
 CCK/gastrin  

p29-30  

 
 

p31-32  

 

p33-34

 

p35-36  

 

 

 
  

26



 27

 
 

1  2 3 4 1 1  
5 6 7 Ajai K. Srivastav 8 1 

 
1 927-0553 ,  , 2 920-0293 

8-1-1,  3 889-1692 
5200 ,  , 4 444-0867 
38,  , 5 526-0829 1266

6 108-8477 
7 272-0827 8Department of Zoology, D.D.U. 

Gorakhpur University, Gorakhpur 273-009, India. 
Toshio SEKIGUCHI, Akira SHIRAISHI, Honoo SATAKE, Kenji KUWASAKO, Hiroki TAKAHASHI, Masayuki SATO, 

Makoto URATA, Shuichi WADA, Masato ENDO, Takahiro IKARI, Atsuhiko HATTORI, Ajai K. SRIVASTAV, Nobuo 
SUZUKI: Calcitonin-typical suppression of osteoclastic activity by amphioxus calcitonin superfamily peptides and insights into 

the evolutionary conservation and diversity of their structures.  
 

 
CT CT CT  

CGRP CT
CT/CGRP

Branchiostoma floridae 3 CT/CGRP
 (Bf-CTFP1-3 Bf-CTFP1-3 (Bf-

CTFPs)
CT/CGRP CT

 
 

 

1 Bf-CTFPs  
 8 10-8 10-6 M

Bf-CTFP1-3 6  
(Tartrate-Resistant Acid Phosphatase;TRAP) 

TRAP  

CT  (CTR) Bf-CTFPs   
10-6 10-8M  CTR N 7 CT, CT8-32

10-6 10-8M Bf-CTFP1-3 6 TRAP
1 8

 

27



 28

 Bf-CTFPs CT  

Clustal W Bf-CTFP1-3 CT , CT 

(AM) CT

MODELLER 9.16 graphics program Chimera 

11.10.1  

 

 

1 Bf-CTFPs  

Bf-CTFP1-3

10-8 10-6M Bf-CTFP1-3

 

CT  (CTR) Bf-CTFPs  

Bf-CTFP1-3 CTR CTR

CT8-32 TRAP 10-8 10-6M Bf-CTFP1-3

CT8-32  

Bf-CTFPs CT  

NMR CT N

C

Bf-CTFP1 2

CTR CT Bf-CTFP3 3

CT Bf-CTFP1 2

CTR

CT AM C Bf-CTFP1-3

 

 

 

  Bf-CTFP1-3 CTR

Bf-CTFP1-2

CT CT

Bf-CTFP3  

 

Calcitonin-typical suppression of osteoclastic activity 

by amphioxus calcitonin superfamily peptides and insights into the evolutionary conservation and diversity of their structures.

Sekiguchi T., Shiraishi A., Satake H., Kuwasako K., Takahashi H., Sato M., Urata M., Wada S., Endo M., 

Ikari T., Hattori A., Srivastav AK., Suzuki N. General and Comparative Endocrinology (2017) 246, 

294-300   

28



29

CCK/gastrin

927-0553

Shiho TANIGUCHI, Nobuo SUZUKI, Toshio SEKIGUCHI Functional analysis of CCK/gastrin in the

ascidian, Ciona intestinalis

In vertebrates, cholecystokinin (CCK) 

and gastrin act as brain-gut peptides. They 

have a sulfated tyrosine residue and share 

the consensus tetrapeptide sequence (Trp-

Met-Asp-Phe-NH2) at the C-terminus 

(Fig.1). They also share two paralogous 

CCK receptors (CCKRs). These facts

demonstrate that CCK/gastrin is a family

peptide in vertebrates. Cionin is a 

CCK/gastrin family peptide that was identified from the ascidian, Ciona intestinalis (Johnsen and Rehfeld,

1990). It shares sequence features with vertebrate CCK/gastrin family peptides. In vertebrates, treatment with 

cionin elicits gallbladder contractions and gastric acid secretions, which are typical CCK and gastrin functions, 

respectively. Sekiguchi et al. confirmed that cionin acts two Ciona orthologous receptors of CCKRs (Sekiguchi 

et al., 2012). These findings imply that the CCK/gastrin family peptidergic system is conserved in chordates.

However, the evolution of the biological role of the CCK/gastrin family remains unclear due to the lack of 

functional data for cionin in C. intestinalis.

In the present study, I first analyzed the tissue distribution of cionin and CioRs mRNA using real-time

PCR. Cionin mRNA was exclusively expressed in the neural complex. Moreover, the transcripts of the CioR1 

and CioR2 genes were strongly expressed in the neural complex and are moderately expressed in the endostyle, 

stomach, intestine, and ovary. These results suggest that cionin is produced in the central nervous system

similar to mammalian CCK, and is involved in physiological functions such as food intake, digestion, and

reproduction in C. intestinalis. Interestingly, the expression of cionin in the digestive tract was relatively low, 

unlike that of the vertebrate CCK/gastrin family peptide gene.

Next, I evaluated the localization of cionin mRNA and peptide in the neural complex using in situ

hybridization and immunohistochemistry, respectively. In situ hybridization analysis demonstrated that the

localization of cionin mRNA was observed in the anterior part of the cerebral ganglion. Immunohistochemical

analysis of serial sections of the neural complex revealed that the cionin peptide was expressed in the cell body 

of the anterior part of the cerebral ganglion and neural fibers throughout the cerebral ganglion. Furthermore, I 
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performed in situ hybridization analysis of CioR1 mRNA. A transcript of the CioR1 gene was detected in the 

entire cerebral ganglion.

To characterize the cioninergic neuron, I compared the localization of cionin mRNA with the Ci-vesicular

acetylcholine transporter (Ci-VACHT) mRNA, which is a marker gene of cholinergic neurons. The localization of Ci-VACHT 

mRNA was observed mainly in the middle and posterior part of the cerebral ganglion. This expression pattern partially 

overlappedpp with that of CioR1 mRNA, suggesting that cioninergic neurons interact with cholinergic neurons.aa

Finally, I traced the CioR1 gene expression in various developmental stages using a fluorescent 

expression vector driven by a 6.8-kbp upstream sequence of the CioR1 gene. CioR1 gene expression was

detected in the larval stage. Fluorescence signals were detected in the visceral ganglion and the nerve cord,

which is mainly comprised of cholinergic neurons. The introduction of the CioR1 reporter construct into 

fertilized egg of the Ci-VACHT maker transgenic line demonstrated that the CioR1 promoter-driving

fluorescence signals correspond with those of cholinergic neurons. Larval cholinergic neurons are essential for

swimming behavior. In vertebrates, CCK functions as both neurotransmitter and neuromodulator. These facts 

suggest that cionin modulates larval swimming behavior through the cholinergic neurons.

In this study, I have clarified the localization of cionin and CioR1. These data will give us a clue to

understanding the physiological function of cionin in C. intestinalis.
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Masayuki SATO, Yoichiro KITANI, Toshio SEKIGUCHI, Nobuo SUZUKI: Effect of environmental pollutants 

on the bone metabolism in teleos

1. Introduction
Fish scales play an important role in regulating blood calcium 

because fish scales, having both osteoblasts and osteoclasts, are known 
to function as potential internal calcium reservoirs similar to those in 
the endoskeletons of mammals (Fig. 1). Therefore, we have developed 
an original in vitro assay system with the scales of goldfish (freshwater
teleosts) and nibbler fish (marine teleosts) and have analyzed the 
influence of several calcemic hormones. In the present study, I focused
on environmental pollutants (fluoride, polycyclic aromatic 
hydrocarbons: PAHs) and studied the effects of those pollutants on fish 
bone metabolism by using their scales. 

2. Effect of fluoride on fish bone metabolism
Fluoride is abundant in environmental water. It has been believed that an appropriate range of fluoride is 

safe. In the case of aquatic animals, however, fluoride tends to accumulate in the exsoskeletons of invertebrates
and the endoskeletons of fish. Furthermore, it has been reported that dietary fluoride derived from krill
exsoskeletons accumulated in the vertebral bones of yellowtails (marine teleosts) and inhibited the growth of 
yellowtails. On the other hand, the growth of rainbow trout (freshwater teleosts) has not been inhibited by
dietary fluoride derived from krill. Therefore, it is possible that fluoride directly affects bone metabolism in 
fish, and the responses of bone metabolism to fluoride in marine and freshwater teleosts are different. However,
the direct effects of fluoride on osteoblasts and osteoclasts have not yet been elucidated in any fish. In the 
present study, I first examined the influence of sodium fluoride (NaF) on bone metabolism, using a scale in 
vitro assay with goldfish (freshwater teleosts). Then, the effects of NaF on plasma calcium levels were 
examined, using an in vivo experiment with goldfish. To examine the different responses of NaF on bone 
metabolism in goldfish and nibbler fish, I also examined the influence of NaF on nibbler fish (marine teleosts).
First, the direct effects of NaF on osteoblasts and osteoclasts in goldfish scales were investigated. Alkaline
phosphatase (ALP) (osteoblastic marker) activity in the scales increased with NaF treatment (10-6 and 10-5 M) 
over 6 h of incubation. Also, tartrate-resistant acid phosphatase (TRAP) (osteoclastic marker) activity increased 
after exposure to NaF (10-5 M) at 6 h of incubation. Then, the mRNA expression of osteoclastogenesis-related 
factors was examined. The receptor activator of the nuclear factor-kB ligand (RANKL), which is known as a 
factor for osteoclastogenesis, increased in NaF-treated scales after 6 h of incubation. The ratio of 
RANKL/osteoprotegerin (osteoclastogenesis inhibitory factor) significantly increased after 6 h of incubation. 
Resulting from the increased RANKL mRNA level, the expression of transcription-regulating factors was
significantly increased. Furthermore, the expression of functional genes, cathepsin K and matrix 
metalloproteinase-9 mRNA, was significantly increased. Then, I measured the plasma calcium levels 2 days 
after the administration of NaF (low dose: 0.5 mg/g bw; high dose: 5 mg/g bw). As a result, plasma calcium 
levels were upregulated in NaF-treated goldfish at both doses. Second, the influence of NaF on plasma calcium
levels in nibbler fish was examined. Two days after the administration of NaF (5 mg/g bw), plasma calcium
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levels were downregulated in NaF-treated nibbler fish. In addition, fluoride was detected in the NaF-treated 
scale, using a scanning electron microscope with an energy dispersive X-ray microanalysis, indicating that NaF 
directly acts on their scales. Then, I examined the influence of NaF on osteoclasts and osteoblasts of the scales 
of nibbler fish. As a result, TRAP activity decreased in the scales of NaF-injected nibbler fish, although ALP 
activity in the scales of nibbler fish increased with NaF treatments. To confirm the effects of NaF on 
osteoclasts, the osteoclastic marker mRNA expression was examined in the in vitro cultured scales. Two days 
after incubation, TRAP and MMP-9 mRNA expression was significantly decreased. Considering these results, 
NaF accumulated in fish scales just as it did in vertebral bones, increasing the osteoblast activity in fish scales. 
In the case of osteoclast activity and plasma calcium levels, the response to NaF was different in goldfish and 
nibbler fish. Therefore, the influence of NaF on bone metabolism may be different in freshwater and marine 
teleosts. 
 
3. Effects of PAHs on fish bone metabolism 

PAHs are chemical substances formed by the combustion of petroleum and coal fuels and are widely 
present in the environment. PAHs are also present in heavy oil, and if a heavy oil tanker spills, the 
contaminated waters will be subjected to serious PAH contamination. On the other hand, it has been reported 
that heavy oil pollution is worsening in sea areas that are heavily trafficked. So far, there have been many 
reports regarding the effects of PAHs on fish toxicity. In addition, it has been reported that monohydroxylated 
polycyclic aromatic hydrocarbons (OHPAHs) are one type of PAH inhibiting the activity of osteoblasts and 
osteoclasts on goldfish scales. These results indicate that PAHs influence bone metabolism in fish. Recently, 
industrial ports have been developed in the Mediterranean and the Red Sea coast of Egypt, and sea pollution 
caused by heavy oil flowing out from ships coming and going seems to be worsening. Therefore, in the present 
study, I evaluated the effect of highly polluted seawater with PAHs on fish bone metabolism. In addition, the 
influence of the representative PAHs and NPAHs on fish scales was examined. Polluted seawater was collected 
from two sites (the Alexandria site on the Mediterranean Sea and the Suez Canal site on the Red Sea). Each 
sample of polluted seawater was added to culture medium at dilution rates of 50, 100, and 500 and incubated 
with goldfish scales for 6 h. Thereafter, ALP and TRAP activities were measured. ALP activity was 
significantly suppressed by both polluted seawater samples diluted at least 500 times; however, TRAP activity 
did not change. In addition, the mRNA expression of osteoblastic markers (ALP, osteocalcin, and RANKL) 
decreased significantly, as did the ALP enzyme activity. Then, I examined the influence of representative 
PAHs and NPAHs on goldfish scales. Osteoblastic activity decreased in scales exposed to naphthalene and 
acenaphthene at 6 ng/g for 6 h. In particular, a significant decrease was observed in acenaphthene. Furthermore, 
when 2-nitrofluorene and 3-nitrobenzanthrone were exposed to 40 pg/g for 6 h, no significant difference was 
found; however, the osteoblast activity was decreased. Thus, it was found that the activity of osteoblasts was 
inhibited even with exposure to a very low concentration of a compound. Therefore, the causative substances in 
polluted seawater collected from the Port of Alexandria and the Suez Canal are considered to be PAHs and 
NPAHs.  
 
4. Conclusion 

In the present study, I focused on fluoride and PAHs, studying their effects on fish bone metabolism by 
using the scales of goldfish and/or nibbler fish. Fluoride accumulated in the bone matrix of scales. However, 
the influence on bone metabolism in freshwater and marine teleosts was different. On the other hand, polluted 
seawater in Egypt affected fish bone metabolism, and the causative substance seemed to be PAHs. Considering 
the present data, I believe that fish scale is an excellent bone model for showing the influence of environmental 
pollutants on fish bone metabolism. 
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927-0553  
Taizou HANMOTO, Toshio SEKIGUCHI, Nobuo SUZUKI: Response of osteoblasts and osteoclasts to low-

intensity pulsed ultrasound 
 

Low-intensity pulsed ultrasound (LIPUS), which is known as a noninvasive therapy, promotes the repair 
of bone fractures. Until now, the studies of LIPUS have focused on the proliferation and the differentiation of 
osteoblasts. However, the effects of LIPUS on osteoclasts are still not fully understood. In this study, the 
effects of LIPUS on osteoclastogenesis were examined using fish scales. Fish scales are calcified tissues that 
have both osteoclasts and osteoblasts. The responses of fish scales to several hormones are the same as those of 
mammalian bone. Therefore, we believe that fish scales are a suitable bone model.  

Osteoclastogenesis is induced by binding the receptor activator of NF-kB ligand (RANKL) in an 
osteoblast to the receptor activator of NF-kB (RANK) in an osteoclast. By binding RANKL in an osteoblast to 
RANK in an osteoclast, several transcription-regulating factors, such as TNF receptor-associated factor 6 
(TRAF6) and the nuclear factor of activated T-cells cytoplasmic 1 (NFATc1), are activated. By the activation 
of transcription-regulating factors, thereafter, cathepsin K (CTSK) and matrix metalloproteinase-9 (MMP-9) 
were synthesized in osteoclasts. The scheme of the signaling pathway described above is shown in Fig. 1.  

Therefore, I first focused on RANK/RANKL signaling. Three hours after LIPUS exposure, the RANK 
mRNA level decreased. Thereafter, expression recovered to control levels. After 6 hours of incubation 
following LIPUS treatment, RANKL mRNA increased significantly. Resulting from the increased RANKL 
mRNA level, the expression of transcription-regulating factors significantly increased after 6 hours of 
incubation, and then the mRNA expression of functional genes was significantly upregulated after 12 hours of 
incubation. However, the mRNA expression of osteoprotegerin (OPG), which is known as an 
osteoclastogenesis inhibitory factor, also significantly increased after 6 hours of incubation and tended to 
further increase after 12 hours of incubation. At 24 hours of incubation, the mRNA expression of osteoclastic 
functional genes (CTSK and MMP-9) decreased to the level of the control. Thus, LIPUS moderately activates 
osteoclasts via RANK/RANKL signaling and may induce bone formation. 

Second, to elucidate the detail mechanisms of decline of RANK mRNA expression after 3 hours of 
incubation, I focused on the short time response of osteoclasts by LIPUS exposure. Next, I performed an in 
vitro experiment with zebrafish in addition to goldfish. At 3 hours of incubation after LIPUS treatment, 
osteoclastic markers such as tartrate-resistant acid phosphatase (TRAP) and cathepsin K mRNA expressions 
decreased significantly. GeneChip analysis of zebrafish scales treated with LIPUS indicated that cell death-
related genes were upregulated with LIPUS treatments. Real-time PCR analysis showed that the expression of 
apoptosis-related genes also increased significantly. To confirm the involvement of apoptosis in osteoclasts 
through LIPUS treatments, osteoclasts were induced by the autotransplantation of scales in goldfish. Thereafter, 
the DNA fragmentation associated with cell death was detected in osteoclasts using the TUNEL (TdT-mediated 
dUTP nick-end labeling) method. The multi-nuclei of TRAP-stained osteoclasts in the scales were labeled with 
TUNEL. TUNEL staining showed that the number of apoptotic osteoclasts in goldfish scales was significantly 
elevated by LIPUS treatment at 3 hours of incubation. Thus, LIPUS directly functions to osteoclasts and then 
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causes the cell death of osteoclasts shortly after exposure.
Finally, I performed an in vivo experiment with goldfish. Two weeks after daily LIPUS exposure, the 

activity of osteoclastic marker enzymes had not changed, while osteoblastic marker enzymes had been 
activated. These data support a hypothesis in which LIPUS moderately activates osteoclasts and induces bone 
formation. I plan to examine the cell-level response to LIPUS treatments. To obtain the basic data, I analyzed 
the respective osteoblastic and osteoclastic marker enzyme activity in the scales of zebrafish. I will examine the 
influence of LIPUS on the scales of zebrafish having GFP-labeled both osteoblasts and osteoclasts.

Fig. 1 RANK/RANKL signaling 
RANK/RANKL signaling activates osteoclastogenesis. In the present study, the mRNA expressions of several 
transcription-regulating factors were examined. The present data suggests that LIPUS moderately activates 
osteoclasts and induces bone formation via RANK/RANKL signaling. 
AP-1: Activator protein 1; MAPK: MAP-Kinase; NFATc1: nuclear factor of activated T-cells and cytoplasmic
1; TRAF6: TNF receptor-associated factor 6
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927-0553
Shouzo OGISO Masahiro MATADA: The observation of seawater temperature, salinity, atmospheric
temperature and humidity around the Noto Marine Laboratory (2016-2017)

2013
2016 4 1 0 2017 3 31 23 1

JFE INFINITY-CTW ACTW-
USB 0.5 m 0.01 0.001 0.01 mS/cm

0.001 mS/cm
H 5.0 m 7.5 m 0.1 Fourtec

MicroLite LITE5032P-RH 0.3 0.1 2
0.5 11 1 0 Lascar electronics EL-USB-2-LCD+

0.3 0.5 2 0.5 3 27 Vaisala
HMP-155D

Web

2015 1 8760
1 2015 8 2 1

2016 4 1 0 4 4
13 86 2016 8 9 18 8 11 9 40 10
31 23

10 6 15 11 17 23 1017
-0.046 0.24 EL-USB-2-LCD+

Fig. 1 6
0.5 m 5.0 m 7.5 m 8 28.61 27.6 27.8

2013 10
3 10.84 10.3

10.7 Figs. 1, 2, 3
8 8 0.5 m 30.95

5.0 m 29.2 7.5 m 29.4
0.5 m 3 9 9.57 5.0 m 3 14

61 10.1 7.5 m 3 19
14 10.5 30.0

0.5 m 5
5.0 m 7.5 m 0 10.0

0.5 m 5
5.0 7.5 m 0 0.5
m 18.45 5.0 m 17.7 7.5 m 18.1

0.41 0.3 0.5
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4 10 11
Fig. 4 32.96

12 1 2 Fig. 5 11
3 Fig. 6
1 24 Fig. 7 0.5 m

5 6 7 9 1.0 5.0 m 7.5 m
5 6 8 7.5 m 8 0.5 m
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