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1.

H15 21

H18

10-28

Paralichthys olivaceus XX 18

100 27 100

Kitano et al., 1999

Kitano et al., 2000
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2. 18

1 XX

5’ Foxl2 binding site cAMP 

response element CRE Foxl2 CRE

Foxl2 cDNA mRNA

RT-PCR in situ hybridization

mRNA

Foxl2

Foxl2 binding site

FSH, LH FSH LH

mRNA RT-PCR FSH LH LH mRNA

FSH mRNA 27

FSH rFSH rLH 18

27 rFSH mRNA

FSH

18 27 XX

FSH mRNA MIS

mRNA
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PRL

Yazawa et al., 1999 PRL

Yazawa 

et al., 2000 PRL

PRL PRLR

JAK-STAT

PRL PRLR long form
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short form PRLR-S

PRLR-L cDNA PRLR-S cDNA

Eto et al., in preparation
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PRLR

PRLR

PRLR-L -S
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PRLR-L PRL

PRLR-L

PRL

PRL
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PRL

Eto et al., in preparation
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Hsp90
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3.

Hsp90

4.
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Hsp90
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6 18

5 , 2005-2006 130 18

7 18
1

1 . 2006 . , 4, 
27-29.

1 Yuji Jin, Ichiro Uchida, Ko Eto, Takeshi Kitano and Shin-ichi Abe 2007
   Size-selective junctional barrier and Ca2+-independent cell adhesion in the testis of 
   Cynops pyrrhogaster: expression and function of occludin.  

Mol. Reprod. Dev., in press. 
2 Kitano, T., Yoshinaga, N., Shiraishi, E., Koyanagi, T. and Abe, S.-I. 2007

   Tamoxifen induces masculinization of genetic females and regulates P450  
   aromatase and Müllerian inhibiting substance mRNA expression in Japanese  
   flounder Paralichthys olivaceus . Mol. Reprod. Dev., in press. 
3 Shimada, H., Imaishi, K., Hirashima, T., Kitano, T. Ishikura, S., Hara, A. and  

   Imamura, Y. 2007 Stereoselective reduction of 4-benzoylpyridine in the heart of   
   vertebrate. Life Sci., 80, 554-558. 
4 Ko Eto, Kazufumi Eda, Shintaro Kanemoto, Shin-ichi Abe 2006

   The immunoglobulin-like domain is involved in interaction of Neuregulin1 with  
   ErbB   Biochem. Biophys. Res. Comm., 350, 263-271.
5 Buget Saribek, Yuji Jin, Mikiko Saigo, Ko Eto, Shin-ichi Abe 2006

   HSP90b is involved in signaling prolactin-induced apoptosis in newt testis. 
   Biochem. Biophys. Res. Comm., 349, 1190-1197. 
6 Kawakami, Y., Shin, D. H., Kitano, T., Adachi, S., Yamauchi, K. and Ohta, H.

2006
   Transactivation activity of thyroid hormone receptors in fish Conger myriaster  in
   response to thyroid hormones.  Comp. Biochem. Physiol. B, 144, 503-509. 
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1
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2006
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2006
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2006
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2006
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stem cell factor neuregulin
2006
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9 Buget SARIBEK, Ko ETO, Mikiko SAIGO, Shin-ichi ABE 
   Role of the Hsp90b in Prolactin-Induced Germ Cell Apoptosis during  
   Spermatogenesis of Japanese Red-Bellied Newt Cynops pyrrhogaster .
   20th IUBMB International Congress of Biochemistry and Molecular Biology and  
   11th FAOBMB Congress, Kyoto, Japan, 2006, June 18-23. 
10 Jidong Zhang, Ko Eto, Shin-ichi Abe 

   Neuregulins promote spermatogonial proliferation and expression of  
   meiosis-specific gene Spo11 during mouse spermatogenesis 
   20th IUBMB International Congress of Biochemistry and Molecular Biology and  
   11th FAOBMB Congress, Kyoto, Japan, 2006, June 18-23. 
11 Ko Eto, Jidong Zhang, Seiko Okuma, Shin-ichi Abe 

   Neuregulins promote spermatogonial proliferation and expression of  
   meiosis-specific gene Spo11 during mouse spermatogenesis 
   23rd CONFERENCE OF EUROPEAN COMPARATIVE ENDOCRINOLOGISTS,  
   Manchester, UK, 2006, Aug. 28- Sep. 2. 
12

77 2006 9
13 Shin-ichi Abe and Ko Eto 

    Binary Switch Mechanism toward Meiosis or Apoptosis in Late Spermatogonia in  
    the Testes in Japanese Newt, Cynops pyrrhogaster. 2007, Mar. 26-28. 

14 Ko Eto, Buget Saribek, Yuji Jin, Mikiko Saigo and Shin-ichi Abe  
    HSP90b is Involved in Signaling Prolactin-Induced Apoptosis in Newt Testis.   
    2007, Mar. 26-28. 
15 Ichiro Uchida, Ozlem Kutlu, Ko Eto, Hiroshi Tarui, Kiyokazu Agata, Shin-ichi  

    Abe The function of Stem Cell Factor and Neuregulin in the Proliferation and  
    Differentiation of Newt Spermatogonia by Using Culture System.  2007, Mar.  
    26-28. 
16 Mikiko Saigo, Hirotaka Nishi, Ko Eto and Shin-ichi Abe 

    The Expression of Prolactin Receptor Isoforms and the Role of Sertoli Cells in the  
    Apoptosis of Spermatogonia in the Testis of Japanese Newt, Cynops pyrrhogaster.
    2007, Mar. 26-28. 

17 Issei Toyooka, Toshihiro Kawasaki, Kazufumi Eda, Motoshi Hayano, Ai Utoguchi,  
    Ko Eto and Shin-ichi Abe 
    Protective Role of a Conserved RNA Binding Protein in Spermatogonial Apoptosis  
    Induced by Prolactin during Newt Spermatogenesis. 2007, Mar. 26-28. 
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H15 21

H18

2. 18
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5 18
1 , 2006 , 30 ,

2 , 2006 , 200 ,

6 18
1

1. Yamaguchi, T. & Henmi, Y. 2006  The feeding apparatus of two fiddler crab 
species, Uca vocans Linnaeus, 1758  and U. tetragonon Herbst, 1790 .
Crustacean Research 33, 27-55. 

2. Yamaguchi, T., Honda, H., Aratake H. & Henmi, Y. 2006  Decorating behavior of 
the majid crab Hyastenus diacanthus . Crustacean Research 35, 79-91. 

2
1. 2006 .

. 2005
. p.237-259. .

2.

3
1.

. , , 2006.9. 
2. . Meretrix lusoria

, , 2006.9. 
3. .

,
, 2006.9. 

4. , ,
, , 2006.10. 

5. , , ,
, 2006.10. 

4

1. . KTL-078, .
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10-15 mm
275 T-N 100 300 mg-N/l

T-N 0.14 3.98 kg-N/m3/d 236
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2
0.2 kg-N/m3/day T-N

Anammox
1.0 kg-N/m3/d 140 2
2.84 kg-N/m3/d

3-5 kg-N/m3/d

y = 2.0146x

y = 1.2026x

y = 0.188x

0

1

2

3

4

5

0 0.5 1 1.5 2 2.5

Ammonium Removal Rate (kg N/m3/d)

R
em

. a
nd

 P
ro

d.
 R

at
e

 (k
g 

N
/m

3 /d
)

 NO2-N Rem. Rate
 NO3-N Prod. Rate
 T-N Rem. Rate

6 MC
Anammox 

0

1

2

3

4

5

0 50 100 150 200 250
Time (days)

T-
N

 R
R

 (k
gN

/m
3/

da
y)

0

3

6

9

12

15

H
R

T 
(h

)

T-N RR HRT (h)

5

45



NH4
+ SNAP SNAP

Anammox
SNAP

NH4-N 500mg/L HRT 12 T-N 1.00kg/m3/d

7

0.0

0.5

1.0

1.5

2.0

2.5

3.0

0 50 100 150 200
Time (days)

T-
N

 R
R

 (k
gN

/m
3/

da
y)

 

0

4

8

12

16

20

24

H
R

T 
(h

)

T-N RR HRT

46



47



T-N 0.86kg/m3/d
T-N 85%
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Anammox

Pham Khac Lieu, Hayato Homan, Atuhiro Kurogi, Uasunori Kawagoshi, Takao Fujii 
and Kenji Furukawa: Characteristics of Sludge from Single –Stage Nitrogen 

Removal Using Anammox and Partial Nitritation SNAP , Japanese J. of Water 

Treatment Biology, Vol.42, No.2, pp.53-64 2006

K. Furukawa, P. K. Lieu, H. Tokitoh and T. Fujii, Development of Single-stage 
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Nitrogen Removal Using anammox and Partial Nitritation SNAP and its Treatment 

Performances, Water Science & Technology, Vol. 53, No.6, pp.83-90 2006

Tran Thi Hien Hoa, Luong Ngoc Khanh, Liu Zhijung,Takao Fujii, Joseph D. Rouse 
and Kenji Furukawa, Nitrogen removal by immobilized anammox sludge using PVA 

gel as biocarrer, Japanese J. of Water Treatment Biology, Vol.42, No.3, pp.139-149

2006

Tran Thi Hien Hoa, Luong Ngoc Khanh, Liu Zhijung, Takao Fujii, Muneshige 
Kinoshita , Hiroyuki Okamoto and Kenji Furukawa, Anammox Treatment 

Performance using Malt Ceramics as a Biomass Carrier, Japanese J. of Water 

Treatment Biology, Vol.42, No.4, pp.159-168 2006

Munetaka Shimamura, Takashi Nishiyama, Hiroyuki Shigetomo, Takeshi Toyomoto, 
Yuka Kawahara, Kenji Furukawa and Takao Fujii, Isonlation of Multiheme Protein 

with Features of a Hydrazine-Oxidizing Enzyme from an Anaerobic 

Ammonium-Oxidizing Enrichment Culture, Applied and Environmental 

Microbiology, Vol. 73, No.4, pp.1065-1072 2007

 Ca The Ha, Van Chieu, Kieu Anh Trung, CaThe Anh, Trung Quan, Kenji Furukawa, 

Pham Khac Lieu and Takao Fujii, An evidence for the contribution of Anammox 

process in nitrogen removal from groundwater, pp.277-284 The 6th General 

Seminar of the Core University Program, “Environmental Science and Technology 

for Sustainability of ASIA” 2006.10.2-4 

 Pham Khac Lieu, Hiroyuki Tokitoh, Hayato Homan, Atuhiro Kurogi and Kenji 

Furukawa, Development of novel nitrogen removal process using anammox and 

partial nitiritation and its application to landfill leachate, pp.305-312 The 6thGeneral

Seminar of the Core University Program, “Environmental Science and Technology 

for Sustainability of ASIA” 2006.10.2-4 

Application of Anammox Technology for the removal of high styrength 

Ammonium Polluted Wastewater and Swim Bed Technology for Advanced 

Wastewater Treatment 2007

2007 1.8
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 T. Nishiyama, M. Shimamura, K. Furukawa and T. Fujii: A heme protein from an 

anaerobic ammonium-oxidizing biomass having the features conforming to those of 

a putative hydrazine-oxidizing enzyme, 29thAnnual Meeting of the Molecular 

Biology Society of Japan, 1p-B-239 2006.6
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15 21

18

2.1

1
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2

a

2.5 mm 2.5

mm

b

CODCr BOD5

8 L 56

p pH 7.5

draw-and-fill 

1.1 L 30 110 mL/min

c

17β-

two-hybrid 17β-

3

BOD5, TOC, CODCr, SS, total VFA 

27,600 mg/L, 9,470 mg/L, 25,800 mg/L, 58.6 g/L, 12,700 mg/L

200 - 900 µg/L 3.3 - 14.8 µg/g dry weight

TS 4 g/L/d TOC VSS

300 mg/L

8,000 ml/L/d 60%

80%

total-VFA, BOD5, CODCr, TOC, 

TS, VSS  99.7%, 90%, 79%, 84%, 48%, 60% 

40 - 100 µg/L 
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2.2

1

4 14

47 kL 15 60 kL 16

85 kL

BOD 35,000 - 80,000 mg/L

In vitro

H2O2 HepG2

in vivo

CCl4
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2

a

Acetobacter aceti IFO 3283

121˚C 20

DF-010H 10 mM 

PBS

b In vitro

96

125 µL 10 mM 5

25 µL 300 mM t-BuOOH 25 µL 100 mM 25 µL /PBS 2/1

25 µL

210 37˚C

100 mg/L 25 µL

50 IPOX50

HepG2 Dulbecco’s 

Modified Eagle Medium DMEM 10 FBS 100 µg/mL 

100 units/mL 37˚C 5% CO2

HepG2 H2O2

H2O2

HepG2 96 37˚C 5%CO2

HepG2 104 cells/well

37˚C 5%CO2 24

24 HepG2 MTT WST-8

H2O2

control 1.0

mM H2O2 1 23

23 1.0 mM H2O2 1
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23 23 1.0 mM H2O2

1

GSH control

thiobarbituric acid TBA GSH 5, 5’-dithiobis 

2-nitrobenzoic acid DTNB

c In vivo SLC 5 ddY

22±1˚C 55±5%

1 5 7

7 12

CCl4

AIN-93G 2,6-bis 1,1-dimethylethyl -4-methylphenol 

BHT CCl4

CCl4 CCl3·

5

ddY 1

CCl4

200, 400, 800 mg/kg 100 µmol/kg tyrosol

CCl4 control CCl4 normal

9 10 mL/kg 5

6 10% v/v  CCl4/ Control

normal CCl4 20

AST GOT ALT GPT

GSH

GSH GSH Px GSH Rd

80˚C

1

 ± t-

P 0.05
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3

a In vitro

IPOX50

0.005 mL/mL 0.005 mL/mL

HepG2

2-1 2.5 mg/mL

HepG2

0 - 2.5 mg/mL

2-1 GSH

2-1 2.5 mg/mL

2-1 2.5 mg/mL

GSH

2-1 HepG2

0

20

40

60

80

100

120

0.1 1 10

(mg/mL)

H
ep

G
2

(%
)

58



2-1 HepG2 H2O2

GSH

 ± SD *P < 0.05, ** P < 0.01 vs. control

HepG2

CCl4

2-2 ALT AST control

normal

400 mg/kg control ALT AST

200 – 800 mg/kg control

ALT AST 100 µmol/kg tyrosol control

ALT AST 2-3

CCl4 control TBARS

normal 200 – 800 

mg/kg TBARS 100 µmol/kg

tyrosol control TBARS

tyrosol

TBARS GSH 

normal 0.28 ± 0.08 63.20 ± 7.26 
1.0 mM H2O2 control 0.66 ± 0.07 39.02 ± 5.48 
0.25 mg/mL + H2O2  0.38 ± 0.04*  56.48 ± 1.23* 
0.5 mg/mL + H2O2   0.30 ± 0.05**  58.16 ± 5.93* 
1.25 mg/mL + H2O2   0.31 ± 0.05**  58.03 ± 6.15* 
2.5 mg/mL + H2O2   0.22 ± 0.05**   58.84 ± 1.97** 
0.25 mg/mL + H2O2   0.38 ± 0.05**  54.66 ± 7.26* 
0.5 mg/mL  + H2O2   0.27 ± 0.04**  59.78 ± 8.28* 
1.25 mg/mL  + H2O2   0.25 ± 0.05**  57.20 ± 7.28* 
2.5 mg/mL  + H2O2   0.29 ± 0.05**  47.26 ± 4.81* 
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2-2 CCl4 20 ALT AST
5 6 10% v/v CCl4/

AST ALT  ± SD
*P < 0.05, ** P < 0.01 vs. control

2-3 CCl4 20
5 6 10% v/v CCl4/

 ± SD *P < 0.05, 
** P < 0.01 vs. control
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GSH

2-4 CCl4 control normal

GSH 400, 800 mg/kg

GSH 200 – 800 

mg/kg 100 µmol/kg tyrosol

control GSH GSH Px

GSH Rd 2-5 CCl4

control 70 , 50% GSH Px 400,

800 mg/kg 800 mg/kg

GSH Rd 400, 800 mg/kg

100 µmol/kg tyrosol control

2-4 CCl4 20 GSH

5 6 10% v/v CCl4/

20 GSH  ± SD

*P < 0.05, ** P < 0.01 vs. control
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2.3

1
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0.1 1%

0.001 0.1% 0.25%

2

a) DNA

50 ml

TOMY MX-301 15 ml

20 1 PBS

1 PBS

6 1.5 ml

DNA 50 ml

10,000 rpm 4 10 80 DNA

Fast DNA SPIN Kit for Soil

b  DGGE

dsrB amoA, nirS

DGGE

PCR primer

35 cycle PCR DGGE
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3
a dsrB DGGE 

Fig. 3-1 dsrB DGGE
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H D M MAX U U
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Fig.4 Temperature effect on K2F growth   Fig.5 Temperature effect on nitrate reduction 
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Table 1 Results of chemical analysis of the fiber FNPS 

Nitrogen

content

Phosphorus

content

Sulfur

content

Acid

capacity

mmol/g mmol/g mmol/g mmol/g

1.5 0.1 a 2.8 0.1 a 1.0 0.1 a  6.0 0.3 a

a Figures in parentheses are standard deviations. 

FNPS Scheme 1
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Figure 1 Column-mode uptake of Zn II  from feeds containing 0.010 M of zinc nitrate.

pH of feeds: A 2.0 and B 5.4. Column: 2 mL of wet FNPS in hydrogen ion form. Flow 

rates of feeds in space velocity SV  are shown in each inset. 
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Table 2 Effect of concentration of Zn II in feeds on 5 % 

breakthrough capacity  

Concentration of 

Zn II  in feed

5 % Breakthrough

point

5 % Breakthrough

capacity

mg/L mL/L-F mmol/g

6.5 2360 1.3 

6.5 2360 1.3 

65 188 1.0 

65 189 1.0 

650 16.9 0.93 

650 15.9 0.88 

II
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II

Table 3 Effect of calcium and magnesium ions on uptake of zinc ion 

Composition of 

feeda

5 % Breakthrough 

point of Zn II

5 % Breakthrough 

capacity for Zn II

2 mg/L 

Breakthrough point

mg/L mL/mL-F mmol/g mL/mL-F

Zn II  6.5, Ca 

10.5

945 0.62 ca 2000 

 1030 0.71 ca. 2000 

Zn II  6.5, Mg 

2.9

1480 0.82 More than 2000 

 1500 0.84 More than 2000 
a Flow rate of feeds was 1000 h-1 in space velocity. 
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Zn Pb Fe Al Co Mn Ni
dust A 12.53 0.384 32.4 0.51 0.025 2.04 0.17
dust B 13.48 0.686 37 0.41 0.019 3.12 0.12
dust C 9.2 0.636 39.4 0.41 0.017 2.8 0.21

Mg Si Ca Cr S Cl F
dust A 1.28 1.61 6.59 0.6 0.44 0.82 4.12
dust B 1.12 1.28 6.21 0.55 0.42 0.53 3.74
dust C 1.16 1.2 7.02 0.76 0.43 0.51 3.71

Zn Pb Fe Al Co Mn Ni
dust A 12.53 0.384 32.4 0.51 0.025 2.04 0.17
dust B 13.48 0.686 37 0.41 0.019 3.12 0.12
dust C 9.2 0.636 39.4 0.41 0.017 2.8 0.21

Mg Si Ca Cr S Cl F
dust A 1.28 1.61 6.59 0.6 0.44 0.82 4.12
dust B 1.12 1.28 6.21 0.55 0.42 0.53 3.74
dust C 1.16 1.2 7.02 0.76 0.43 0.51 3.71
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International Symposium on “Interrelations between seawater and 
groundwater in the coastal zone and their effect on the environmental 
nutrient load toward the sea”  
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 Importance of the Submarine Groundwater discharge SGD  and the 

evaluation of the SGD evident by using Natural Rn content

 Submarine groundwater discharge in Japanese coastal area

Regional groundwater flow system study in the pyroclastic aquifer 

including SGD

 Evidence and the flow regime of the submarine fresh groundwater in 
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Nutrient load through SGD to the Seto inland sea—case study at a 

small granite island
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Evaluation of Submarine groundwater discharge by using resistively 

survey on the sea bottom floor of Ariake sea, Japan
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