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. -

   ( Ci)

. . C DL- - C-Lactic acid sodium salt .

. . C [ - C]-Pyruvic acid sodium salt .

. . C L-[U- C]-Alanine .

. . C [ - C]-Cholesterol .

. . H [ , ,(n)- H]-Cholesterol .

. . C D-[U- C]-Glucose .

. . C -[ - C]-Pregnenolone .

. . H -[ , (n)- H]-Sitosterol .

. . C DL- - C-Lactic acid sodium salt .

. . C [ - C]-Pyruvic acid sodium salt .

. . C DL- - C-Lactic acid sodium salt .

. . C L-[U- C]-Alanine .

. . C [ - C]-Linoleic acid .

. . C [ - C]-Linolenic acid .

. . C [ - C]-Acetic acid sodium salt .

. . C [ - C]-Cholesterol .

. . C -[ - C]-Sitosterol .

. . C [ - C]-Pyruvic acid sodium salt .

. . C DL-[ - C]-Lactic acid sodium salt .

. . C L-[U- C]-Serine .

. . C DL-[ - C]-Leucine .

. . C [ - C]-Linolenic acid .

. . C [ - C]-Palmitic acid .

. . C D-[U- C]-Glucose .

. . C D-[U- C]-Glucose .

. . C [U- C]-Maltose .

. . C -amino-n-[U- C]-Butyric acid .

. . C D-[U- C]-Glucosamine hydrochloride .

. . C D-[U- C]-Glucose .

. . C [ - C]-Pyruvic acid sodium salt .

. . C DL-[ - C]-Lactic acid sodium salt .

. . C L-[U- C]-Alanine .

. . C [ - C]-Pyruvic acid sodium salt .

. . C Glycerol-tri-[ - C]-Palmitate .

. . C DL-[ - C]-Lactic acid sodium salt .

. . C [ - C]-Pyruvic acid sodium salt .

. . C [ C]-Formic acid sodium salt .

. . C [ - C]-Pyruvic acid sodium salt .

. . C L-[U- C]-Glycine .

. . C L-[U- C]-Palmitic acid .
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. -

    ( Ci)

a . . C -[ - C]-Pregnenolone .

b . . C [ - C]-Progesterone .

c . . C [ - C]-Teststerone .

. . C [ - C]-Acetic acid sodium salt .

. . C [ - C]-Linolenic acid .

a . . C DL-[ - C]-Lactic acid sodium salt .

b . . C [ - C]-Pyruvic acid sodium salt .

a . . C -[ - C]-Pregnenolone .

b . . C [ - C]-Progesterone .

. . C [ - C]-Teststerone .

. . C
D(-)- -Hydroxy-

[ - C]-butyric acid sodium salt
.

. . C L-[ - C]-Leucine .

. . C D-[U- C]-Glucose .

. . C [ C]-Methylated ovalbumin .

. . C [ C]-Methylated myosin .

. . C [ - C]-AMP .

. . C [ - C]-ADP .

. . C [ - C]-ATP .

. . C , , , , -[U- C]-EPA .

. . C , , , , -[U- C]-EPA .

a . . C D-[U- C]-Lactic acid sodium salt .

b . . C L-[U- C]-Lactic acid sodium salt .

. . C [ - C]-Pyruvic acid sodium salt .

a . . C [ C]-Methylated ovalbumin .

b . . C [ C]-Methylated myosin .

. H
, -Propane-diamine-tetra-

methylene phosphonic acid
.

a C L-[U- C]-Lactic acid sodium salt .

b C [ - C]-Pyruvic acid sodium salt .

H
, -Propane-diamine-tetra-

methylene phosphonic acid
.

. . C
-[ - C]-arachidonyl-

stearoyl-L-a-Phosphatidylcholine
.

b . . C [ - C]-ADP .

a . . C L-[U- C]-Lactic acid sodium salt .

b . . C [ - C]-Pyruvic acid sodium salt .

. . C D-[U- C]-Glucose .

. . C [ C]-Sodium bicarbonate .

. . C , , , , -[ - C]-EPA .

C
[U- C]-Guanosine- '-triphosphate 

ammonium salt
.
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. -

    ( Ci)

. . C [U- C]-Maltose .

a C L-[ - C]-Leucine .

b C
[U- C]-Guanosine- '-triphosphate ammonium 

salt
.

. . C D-[U- C]-Glucose .

. . C L-[ - C]-Leucine .

. . C
Cytidine- '-diphospho[methyl- C]-

choline,diammmonium salt
.

C
[U- C]-Guanosine- '-triphosphate ammonium 

salt
.

a . . H [Methyl- H]-Thymidine .

b . . C [U- C]-Pyruvic acid sodium salt .

. . C [ - C]-Cholesterol .

. C [ - C]-Acetic acid sodium salt .

. . H , -[G- H]-Benzopyrene

. . C L-[U- C]-Leucine .

H [ H]-LiAlH

. . C D-[U- C]-Glucose .

. . C L-[U- C]-Leucine .

. . C [ C]-Methylated proteins .

. . C , , -[ - C]-Linolenic acid .

. . H [ , - H(N)]-Palmitic acid

. . C [U- C]-Acetic acid sodium salt

. . C [ - C]-Cholesterol .

. . C [U- C]-Acetic acid sodium salt

. . C [ - C]-Ursodeoxy cholic acid

. . C [ - C]-Cholesterol .

. . H [ , - H(N)]-Cholesterol .

. . C [ C(U)]-L-Amoino acid mixture .

. . C [ - C]-Pyruvic acid sodium salt .

. . C [ C]-Formaldehyde .

. . C L-[U- C]-Leucine .

. . C , , -[ - C]-Linolenic acid .

. . C -D-[ C(U)]-Glucose- -phosphate .

. . C UDP-D-[U- C]-Glucose .

H . . C L-[U- C]-Leucine .

H . . C , , , , -[ - C]-EPA .

H . . H [ , - H]-Polyethylene glycol .

H . . C L-[U- C]-Leucine .

H . . C [ - C]-Cholesterol .

H . . C [ C]-Methylated proteins .
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. -

    ( Ci)

H . . C L-[U- C]-Leucine .

H . . C L-[U- C]-Leucine .

H . . C L-[U- C]-Leucine .

H . . H Tritiated water

H . . C [ C(U)]-Cellulose .

H . . H [ , - H(N)]-Triolein

H . . C L-[U- C]-Leucine .

H . . C [U- C]-Acetic acid sodium salt .

H . . C L-[U- C]-Histidine .

H . . C L-[U- C]-Leucine .

H . . C , , -[ - C]-Linolenic acid .

H . . C L-[U- C]-Leucine .

H . . C [ - C]-Linoleic acid .

H . . C L-[U- C]-Leucine .

H . . C Sodium C]-bicarbonate

H . H L-[ , - H]-Leucine .

H . . C [U- C]-Acetic acid sodium salt .

H . . C L-[U- C]-Histidine .

H . . C , , , , -[ - C]-EPA .

H . . C , , , , , -[ - C]-DHA .

H . . C D-[U- C]-Glucose .

H . . C L-[U- C]-Arginine monohydrochloride .

H . . C [ ( )- C]-Acetic acid sodium salt .

H . . C [ C(U)]-Oleic acid .

H . . C [ - C]-Stearic acid .

H . . H L-[ , - H]-Leucine .

H . . H L-[ , - H]-Leucine .

H . . H L-[ , - H]-Leucine .

H . . C [ ( )- C]-Acetic acid sodium salt .

H . . C L-[ - C]-Methionine .

H . . H L-[ , - H]-Leucine .

H. . . H [ , - H]-Retinol .
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1) Kanazawa, Akio and S. Teshima (1977). Biosynthesis of fatty 
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(1978). Variation in lipid synthesis from acetate during the 
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3) Teshima, Shin-ichi and A. Kanazawa (1978). Release and 
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4) Teshima, Shin-ichi and A. Kanazawa (1978). Conversion of 
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(1981).  The tissue uptake of [14C] eicosapentaenoic acid in a 

mouse. Bulletin of the Japanese Society of Scientifi c Fisheries, 

47(12):1649.

 Mouse, brain, liver, Arachidonic acid, DHA 

13) Kanazawa, Akio, S. Teshima, N. Imatanaka, O. Imada, and A. 
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dietary phospholipids in the transport of [14C] tripalmitin in the 

prawn. Bulletin of the Japanese Society of Scientifi c Fisheries, 

52(3):515-529.

 Soybean lecithin, Penaeus japonicus 

15) Teshima, Shin-ichi, A. Kanazawa, and Y. Kakuta (1986). Role of 

dietary phospholipids in the transport of [14C] cholesterol in the 

prawn. Bulletin of the Japanese Society of Scientifi c Fisheries, 

52(4): 714-723.

 Soybean lecithin, Penaeus japonicus 

16) Teshima, Shin-ichi and A. Kanazawa (1987). Turnover of dietary 

cholesterol and β-sitosterol in the prawn. Bulletin of the Japanese 

Society of Scientifi c Fisheries, 53(4):602-607.

 Biological half life, Sterol, Penaeus japonicas

17) Teshima, Shin-ichi, A. Kanazawa, K. Horinouchi, and S. Koshio 

(1988). Lipid metabolism in destalked prawns Penaeus japonicus: 

Induced maturation and transfer of lipid reserves to the ovaries. 

Nippon Suisan Gakkaishi, 54(7):1115-1122. 

 Linoleic acid, Palmitic acid, Phosphatidyl 

choline

18) Teshima, Shin-ichi, A. Kanazawa,and S. Koshio (1992).  Ability 

of bioconversion of n-3 fatty acids in fi sh and crustaceans. 

Oceanis, 16:67-75.

 Linolenic acid, EFA, Red sea bream  

19) Teshima, Shin-ichi, A. Kanazawa, K. Hitotsumatsu, K.S. Kim, K. 

Oshida and S. Koshio (1992). Tissue uptake and bioconversion of 

icosapentaenoic acid and phophatidylcholine in prawns,Penaeus 

and Macrobrachium. Comparative Biochemistry and Physiology, 

Part B: Biochemistry and Molecular Biology, 102B(4):885-890.

 Penaeus japonicus ,  Penaeus chinensis ,  

Flounder

20) Teshima, Shin-ichi, A. Kanazawa, M. Ishikawa, and S. Koshio 



117

(1993). Metabolism of dietary crystalline amino acids in 

Tilapia. “Proceedings of the Twentieth U.S.-Japan Symposium 

on Aquaculture Nutrition” (eds. by Collie M.R., McVey, J.P). 

NOAA, Department of Commerce, United state, 73-80.

 Tilapia, Amino acid, Agar   

21) Ishikawa, M. S. Teshima, A. Kanazawa, and S. Koshio (1996).  

Evacuation of inert markers in digestibility determination, 5α

-cholestane and chromic oxide, in the prawn penaeus japonicas. 

Fisheries Science, 62(2):229-234.

 Digestibil i ty,  Inert  marker,  Fatty acid,  

Cholesterol

22) Ishikawa, M. S. Teshima, A. Kanazawa, and S. Koshio 

(1997). Measurements of digestibilities of cholesterol and 

fatty acids using 5 α-cholestane as an inert marker in the 

tilapia, Oreochromis niloticus, and the freshwater prawn, 

Macrobrachium rosenbergii. Journal of applied ichthyology, 

13(1):31-35.

 Digestibility, Inert marker, Cholesterol 

23) Querijero, B.V.L., S. Teshima, S. Koshio, and M. Ishikawa 

(1997). Utilization of monounsaturated fatty acid (18:1n-9, oleic 

acid) by freshwater prawn Macrobrachium rosenbergii (de 

Man) juveniles.  Aquaculture Nutrition, 3(2): 127-139. 

 Essential Fatty acid, Carbon dioxide 

24) Teshima, Shin-ichi, M. Ishikawa, S. Koshio, M. Yunoki, 

A. Kanazawa, and S. Hayashida (1999). Metabolism of 

ursodeoxycholic acid in the Japanese fl ounder (Paralichthys 

olivaceus) and the yellowtail (Seriola quinqueradiata).  

Aquaculture, 179(1-4):365-373.

 UDCA, Biological half life 

25) Alam, Md.S., S. Teshima, M. Ishikawa, and S. Koshio (2000). 

Methionine Requirement of Juvenile Japanese Flounder 

Paralichthys olivaceus. Journal of the World Aquaculture Society, 

31(4), 618-626.

 Coating amino acid, Flounder   

26) Teshima, Shin-ichi M. Ishikawa, and S. Koshio (2000). 

Nutritional assessment and feed intake of microparticulate diets 

in crustaceans and fi sh. Aquaculture Research, 31(8-9): 691-702.

 Larvae, Cholestane, GLC  

27) Alam, Md. S., S. Teshima, M. Ishikawa, S. Koshio and D. 

Yaniharto (2001). Methionine requirement of juvenile Japanese 

fl ounder Paralichthys olivaceus estimated by the oxidation of 

radioactive methionine.  Aquaculture Nutrition, 7(3):201-209.   

 Amino acid, Carbon dioxide   

28) Ishikawa, M. S. Teshima, S. Koshio, and A. Kanazawa (2001). 

Movements of dietary triolein and cholestane in the digestive 

tract of prawn Marsupenaeus japonicas. Aquaculture Research, 

32(Supplement 1):375-382. 

 Digestibility, Inert marker, Lipid  

29) Teshima, Shin-ichi, M. Ishikawa, Alam, Md. S., S. Koshio and 

F.R. Michael (2004).  Supplemental effects and metabolic fate of 

crystalline arginine in juvenile shrimp Marsupenaeus japonicas. 

Comparative Biochemistry and Physiology, Part B: Biochemistry 

and Molecular Biology, 137(2):209-217.

 Arginine, Shrimp, Amino acid,  Protein 

synthesis 

30) Alam, Md. S., S. Teshima, M. Ishikawa, D. Hasegawa, and S. 

Koshio (2004). Dietary arginine requirement of juvenile kuruma 

shrimp Marsupenaeus japonicus (Bate). Aquaculture Research, 

35(9):842-849.

 Arginine, Shrimp, Amino acid  



118

. RI

1) Hayashi, Seiichi and Zentraro Ooshiro (1977). Gluoconeogenesis 

in perfused eel liver- Effect of starvation, amino-oxyacetate, 

D-malate and hormones. Mem.Fac.Fish.Kagoshima Univ. 26: 

89-98. 

gluconeogenesis, perfused liver, eel, starvation, 

amino-oxyacetate, D-malate

2) Hayashi, Seiichi and Zentraro Ooshiro (1978).Preparation of 

isolated cells of eel liver. Bulletin of the Japanese Society of 

Scientifi c Fisheries, 44:499-503.

isolated liver cells, eel

3) Hayashi, Seiichi and Zentraro Ooshiro (1979). Gluconeogenesis 

in  isola ted l iver  cel ls  of  the  eel ,  Angui l la  japonica .  

J.Comp.Physiol., 132:343-350.

 gluconeogenesis, isolated liver cells, eel

4) Hayashi, Seiichi, Yoshinori Ueda, Takao Itakura, and Zentraro 

Ooshiro (1981). Availability of isolated cells of the eel liver for 

investigating biological active substances produced by marine 

invertabrates.  Mem.Fac.Fish.Kagoshima Univ., 30:349-356.

  isolated liver cells

5) Hayashi, Seiichi, Zentaro Ooshiro, and Takao Itakura (1982). 

Stimuratory effect of ethanol on gluconeogenesis from lactate in 

the isolated liver cells of the eel. Bulletin of the Japanese Society 

of Scientifi c Fisheries, 48:1789-1793.

gluconeogenesis, lactate, ethanol, isolated liver 

cells, eel

6) Hayashi, Seiichi, Zentaro Ooshiro, and Takao Itakura (1982). 

Perfusion of the liver and isolated liver cells of the eel - For 

studies on gluconeogenesis in the eel liver.  Min.Rev.Data File 

Fish.Res., 2:41-65.

perfused liver, gluconeogenesis, eel

7) Hayashi, Seiichi and Zentaro Ooshiro (1983). Effects of several 

enzyme-inhibitors on gluconeogenesis in the isolated liver cells 

of eel, Anguilla japonica. Mem.Fac.Fish.Kagoshima Univ., 

32:167-171. 

 gluconeogenesis, isolated liver cells, eel

8)  1983 . , 

47 . , 

pp23-34.

 , , 

9) Hayashi, Seiichi and Zentaro Ooshiro (1985). Gluconeogenesis 

and energy metabolism in the isolated liver cells of the silver 

and yellow eel. Bulletin of the Japanese Society of Scientifi c 

Fisheries, 51:117-120.

  silver eel, yellow eel, gluconeogenesis, isolated 

liver cells

10) Hayashi, Seiichi and Zentaro Ooshiro (1985). Effects of oleic 

acid on gluconeogenesis in the isolated liver cells of eel. Bulletin 

of the Japanese Society of Scientifi c Fisheries, 51:447-452.

 gluconeogenesis, oleic acid, isolated liver cells, 

eel

11) Hayashi, Seiichi and Zentaro Ooshiro (1985). Effects of 

glucagon, insulin, and the eel serum in the eel liver cells in 

primary culture. Bulletin of the Japanese Society of Scientifi c 

Fisheries, 51:1123-1127.

 glucagon, insulin, eel serum, hepatocytes, 

primary culture

12) Hayashi, S., N. Nishi, and Z. Ooshiro (1988). Lipoprotein (VLDL 

& HDL) synthesis by eel-hepatocytes cultured in serum-free 

medium. "Invertebrate and Fish Tissue Culture" (eds by Y. Kuroda, 

E. Kurstak, and K. Maramorosch). Japan Scientifi c Societies Press, 

Tokyo/Springer-Verlag, Berlin , pp.89-92.

 l ipoprotein,  cul tured hepatocytes ,  eel ,  

serum-free medium

13)   (1988). , , 42:6-11.

 , 

14) Yu, Fu-gong, Seiichi Ando, and Seiichi Hayashi (1991). 

Characterization of lipoprotein secreted by cultured eel 

hepatocytes and its comparison with serum lipoproteins, Cell 

Structure and Function, 16:347-355.

lipoprotein, cultured hepatocytes, eel

15) (1991).  

, , , 

, , pp. 44-57.

16) Yu, Fu-gong, Seiichi Ando, and Seiichi Hayashi (1992).  Effects 

insulin, eel serum very low density lipoprotein, and high density 

lipoprotein on lipoprotein synthesis and secretion by cultured 

hepatocytes of eel (Anguilla japonica).  Comp. Biochem. Physiol, 

101B:333-339.

insulin, VLDL, HDL, lipoprotein, cultured 

hepatocytes, eel

17) Yu, Fu-gong, Seiichi Ando, and Seiichi Hayashi Conversion 

of the lipoprotein secreted by cultured eel hepatocytes to high 

density lipoprotein. Comp. Biochem. Physiol., 103B: 

321-327.

lipoprotein, cultured hepatocytes, eel, HDL 

18) Hayashi, Seiichi, Min-Qian Tang, Takehiko Hirakawa, and Shoji 

Yamada (1993). Effects of high concentration of ammonia on 

cultured hepatocytes of eel (Anguilla japonica). Comp. Biochem. 

Physiol., 105C:17-23.

ammonia, cultured hepatocytes, eel

19) Hayashi, Seiichi and Fu-Gong Yu (1993). Lipoprotein synthesis 

and secretion by cultured eel (Anguilla japonica) hepatocytes. 

Comp.Biochem.Physiol., 105B:443-448.

lipoprotein, cultured hepatocytes, eel



119

20) Djibril, Ndiaye, Yasuo Mori, Yoshito Tanaka, Taizo Sakata, 

Hidemasa Miki, Tsutomu Sakakibara, Mamoru Sato, and Seiichi 

Hayashi (1995). Effect of specifi c binding of high density 

lipoprotein to eel hepatocytes on their secretion of lipoprotein. 

Cell Structure and Function, 20, 301-310. 

HDL, eel, hepatocytes, lipoprotein

21) Djibril, Nndiaye and Seiichi Hayashi (1996).  Effect of 

docosahexaenoic acid on lipoprotein synthesis and secretion 

by cultured eel hepatocytes.  Cell Structure and Function, 

21:307-315.

 DHA, lipoprotein, cultured hepatocytes, eel

22) Djibril, Nndiaye and Seiichi Hayashi (1997).  Stimulative effect 

of thyroxine on lipogenesis and lipoprotein synthesis by cultured 

eel hepatocytes. Fisheries Science, 63:304-309.

thyroxine, lipoprotein, cultured hepatocytes, eel

23) Djibril, Nndiaye and Seiichi Hayashi (1997).  A lipoprotein secreted 

by cultured hepatocytes of silver or yellow eel: Comparison with 

their plasma lipoproteins. Comp.Biochem.Physiol., 116B: 209-216.

silver eel, yellow eel, cultured hepatocytes, 

lipoprotein

24) (1997).  

. Nippon Suisan Gakkaishi, 63:253-254.

 

25) Hayashi, Seiichi and Masaharu Komatsu (1998). Primary culture 

of eel hepatocytes- Synthesis and secretion of lipoprotein, "Cell 

& Tissue Culture: Laboratory Procedures", (eds by A. Doyle, J.B. 

Griffi ths, and D.G. Newell). John Willey & Sons, Chichester, 

New York, Weinheim, Brisbane, Singapore, Toronto , 

pp. 23A:2.1-23A:2.10.

 primary culture, eel, hepatocytes, lipoprotein

26) (1999).  .

. , , pp. 71-120.

 

DHA EPA

27) Hayashi, Seiichi, Djibril Ndiaye, Masaharu Komatsu, and 

Fu-Gong Yu (2000).  Regulation of the synthesis and secretion of 

the lipoprotein by cultured eel (Anguilla japonica) hepatocytes. 

Trends in Comparative Biochem. & Physiol., 7, 123-130.

 cultured hepatocytes, eel, lipoprotein

28) (2000).  .

. ( ). , 

, pp. 285-286.

 

29) Katoh, Hironori Ying-Ping Ge, Tomoyuki Tsuda, and Seiichi 

Hayashi (2001).  High density lipoprotein binding protein of eel 

(Anguilla japonica) liver with specifi city of binding to apoAI as a 

ligand. Comp. Biochem. Physiol., PartB 129:843-852.

 HDL, HDL binding protein, HDL receptor, eel

30) Hayashi, Seiichi (2002). Regulation of the synthesis and secretion 

of the lipoprotein by cultured eel hepatocytes.  Fisheries Science, 

68:(Supplement II), 1213-1216.

 eel, hepatocytes, lipoprotein

31) Alam, Nazneen, Kaworu Nakamura and Seiichi Hayashi (2004).  

Lipoprotein metabolism in a coculture system with eel skeletal 

muscle cells and hepatocytes, Fisheries Science, 70, 326-335.

 eel, hepatocytes, muscle, coculture, lipoprotein

32)  (2004).

. , 42:564-565.

 HDL




