
References

Almeida SA, Petenusci SO, Anselmo-Franci JA, Rosa-e-Silva AAM, Lamano-Carvalho TL. 1998

Decreased spermatogenic and androgenic testicular functions in adult rats submitted to immo-

bilization-induced stress from prepuberty. Braz. J. Med. Biol. Res. 31(11): 1443-1448.

Amano M, Okuzawa K, Yanagisawa T, Hasegawa Y, Aida K. 1992 Immunoreactive gonadotropin-

releasing hormone (ir-GnRH) in the carp brain. Nippon Suisan Gakkaishi 58: 593.

Amoss M, Burgus R, Blackwell R, Vale W, Fellows R, Guillemin R. 1971 Purification, amino acid

composition and N-terminus of the hypothalamic luteinizing hormone releasing factor (LRF)

of ovine origin. Biochem. Biophys. Res. Comm. 44: 205-210.

Attardi B, Tsujii T, Friedman R, Zeng ZW, Roberts JL, Dellovade T, Pfaff DW, Chandran UR,

Sullivan MW, DeFranco DB. 1997 Glucocorticoid repression of gonadotropin-releasing hor-

mone gene expression and secretion in morphologically distinct subpopulations of GT1-7

cells. Mol. Cell. Endocrinol. 131: 241-255.

Balm PHM, Hovens MLM, Wendelaar Bonga SE. 1995 Endorphin and MSH in concert form the

corticotropic principle released by tilapia (Oreochromis mossambicus, Teleostei) melanotropes.

Peptides 16: 463-469.

Bambino TH and Hsueh AJW. 1981 Direct inhibitory effect of glucocorticoids upon testicular

luteinizing hormone receptor and steroidogenesis in vivo and in vitro. Endocrinology 108:

2142-2148.

Barry TP, Aida K, Okumura T, Hanyu I. 1990 The shift from C-19 to C-21 steroid synthesis in

spawning male common carp, Cyprinus carpio, is regulated by the inhibition of androgen pro-

duction by progestogens produced by spermatozoa. Biol. Reprod. 43: 105-112.

Barton BA and Iwama GK. 1991 Physiological changes in fish from stress in aquaculture with

emphasis on the response and effects of corticosteroids. Ann. Rev. Fish Diseases, 3-26.

Billard R, Fostier A, Weil C, Breton B. 1982 Endocrine control of spermatogenesis in teleost fish.

Can. J. Fisheries Aquat. Sci. 39: 65-79.

Bogerd J, Zandbergen MA, Andersson E, Goos HJTh. 1994 Isolation, characterization and expres-

sion of cDNAs encoding the catfish-type and chicken-II-type gonadotropin-releasing-hor-

mone precursors in the African catfish. Eur. J. Biochem. 222: 541-549.

Bongers ABJ, Ben-Ayed MZ, Zandieh-Doulabi B, Komen J, Richter CJJ. 1997 Origin of varia-

tion in isogenic, gynogenetic and androgenetic strains of common carp, Cyprinus carpio. J. Exp.

Zool. 277: 72-79.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

R e f e r e n c e s • 1 2 1

009 • references  14-03-2001  12:16  Page 121



Bongers ABJ, Zandieh-Doulabi B, Richter CJJ, Komen J. 1999 Viable androgenetic YY genotypes

of common carp, Cyprinus carpio, L.  J. Heredity 90: 195-198.

Borg B. 1994 Mini review: androgens in teleost fishes. Comp. Biochem. Physiol. 109C(3): 219-

245. 

Borski RJ. 2000 Nongenomic membrane actions of glucocorticoids in vertebrates. TEM 11(10):

427-436.

Boussès P and Chapuis JL. 1998 Deferred seasonal increase in testes weight under poor nutritio-

nal conditions in a sub-Antarctic population of rabbits (Oryctolagus cuniculus). J. Zool., Lond.

245(Part 3): 285-291.

Braat AK, Zandbergen MA, de Vries E, van der Burg B, Bogerd J, Goos HJTh. 1999 Cloning and

expression of the zebrafish germ cell nuclear factor. Mol. Reprod. Dev. 53: 369-375.

Briski KP and Sylvester PW. 1994 Antagonism of type II, but not type I glucocorticoid receptors

in elevated basal luteinizing hormone release in male rats. Neuroendocrinology 60: 601-608.

Briski KP, Vogel KL, McIntyre AR. 1995 The antiglucocorticoid, RU486, attenuates stress-

induced decrease in plasma-luteinizing hormone concentrations in male rats.

Neuroendocrinology 61: 638-645.

Burzawa-Gérard E and Fontaine YA. 1972 The gonadotropins of lower vertebrates. Gen. Comp.

Endocrinol. 3: 715-728.

Cadepond F, Ulmann A, Baulieu E-E. 1997 RU486 (mifepristone): mechanisms of action and cli-

nical uses. Ann. Rev. Medicine 48: 129-156.

Campbell PM, Pottinger TG, Sumpter JP. 1992 Stress reduces the quality of gametes produced by

rainbow trout. Biol. Reprod. 47: 1140-1150.

Carolsfeld J, Powell JFF, Park M, Fischer WH, Craig AG, Chang JP, Rivier JE, Sherwood NM.

2000 Primary structure and function of three gonadotropin-releasing hormones, including a

novel form, from an ancient teleost, herring. Endocrinology 141(2): 505-512.

Carragher J, Sumpter JP, Pottinger TG, Pickering AD. 1989 The deleterious effects of cortisol

implantation on reproductive function in two species of trout, Salmo trutta L. and Salmo gaird-

neri Richardson. Gen. Comp. Endocrinol. 76: 310-321.

Carragher J and Sumpter JP. 1990 The effect of cortisol on the secretion of sex steroids from cul-

tured ovarian follicles of rainbow trout. Gen. Comp. Endocrinol. 77: 403-407.

Castro WLR and Matt KS. 1997 Neuroendocrine correlates of separation stress in the Siberian

dwarf hamster (Phodopus sungorus). Physiol. Behav. 61(4): 477-484.

Cavaco JEB, Schulz RW, Trudeau VL, Lambert JGD Goos HJTh. 1995 Sexual steroids and regu-

lation of puberty in male African catfish (Clarias gariepinus). In: Goetz FW and Thomas P

(Eds.) Proceedings of the Fifth International Symposium on the Reproductive Physiology of

Fish; 1995; Austin, Texas. p360.

Cavaco JEB, Lambert JGD, Schulz RW, Goos HJTh. 1997 Pubertal development of male African

catfish, Clarias gariepinus. in vitro steroidogenesis by testis and interrenal tissue and plasma le-

vels of sexual steroids. Fish Physiol. Biochem. 16(2): 129-138.

Cavaco JEB. 1998a Sexual steroid hormones participate in the control of puberty in male African

catfish, Clarias gariepinus. Thesis, University of Utrecht, Utrecht, The Netherlands.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

1 2 2 • R e f e r e n c e s

009 • references  14-03-2001  12:16  Page 122



Cavaco JEB, Vilrokx C, Trudeau VL, Schulz RW, Goos HJTh. 1998b Sex steroids and the initia-

tion of puberty in male African catfish (Clarias gariepinus). Am. J. Physiol.; Regulatory

Integrative Comp. Physiol. 44(6): R1793-R1802.

Cavaco JEB, van Bemmel A, Zandbergen MA, Schulz RW, Goos HJTh. 1998c Castration of

immature African catfish (Clarias gariepinus) impairs the meiosis-related activation of pituitary

gonadotrophs. In: Cavaco JEB. Sexual steroid hormones participate in the control of puberty

in male African catfish, Clarias gariepinus. Utrecht, The Netherlands: University of Utrecht,

Thesis.

Cavaco JEB, Huck JHJ, Peute J, Schulz RW, Goos HJTh. 1998d Steroid hormones and

gonadotroph activation in juvenile male African catfish (Clarias gariepinus). In: Cavaco JEB.

Sexual steroid hormones participate in the control of puberty in male African catfish, Clarias

gariepinus. Utrecht, The Netherlands: University of Utrecht, Thesis.

Chandran UR, Attardi B, Friedman R, Dong KW, Roberts JL, DeFranco DB. 1994 Glucocorticoid

receptor-mediated repression of gonadotropin-releasing hormone promoter activity in GT1

hypothalamic cell lines. Endocrinology 134: 1467-1474.

Chandran UR, Attardi B, Friedman R, Zheng Z, Roberts JL, DeFranco DB. 1996 Glucocorticoid

repression of the mouse gonadotropin-releasing hormone gene is mediated by promoter ele-

ments that are recognized by heteromeric complexes containing glucocorticoid receptor. J.

Biol. Chem. 271: 20412-20420.

Chang Y, Huang F, Lo T. 1992 Isolation and sequence analysis of carp gonadotropin β-subunit

gene. Mol. Mar. Biol. Biotech. 1: 97-105.

Charpenet G, Tache Y, Forest MG, Haour F, Saez JM, Bernier M, Ducharme JR, Collu R. 1981

Effects of chronic intermittent immobilization stress on rat testicular androgenic function.

Endocrinology 109(4): 1254-1258.

Chirgwin JM, Przybyla AE, MacDonald RJ, Rutter WJ. 1979 Isolation of biologically active

ribonucleic acid from sources enriched in ribonuclease. Biochemistry 18: 5294-5300.

Chow MM, Kight KE, Gothilf Y, Alok D, Stubblefield J, Zohar Y. 1998 Multiple GnRHs present

in a teleost species are encoded by separate genes: analysis of the sbGnRH and cGnRH-II

genes from the striped bass, Morones saxatilis. J. Mol. Endocrinol. 21: 277-289.

Chrousos GP and Gold PW. 1992 The concepts of stress and stress system disorders. Overview of

physical and behavioural homeostasis. J. Am. Med. Assoc. 267: 1244-1252.

Coddington EJ and Cree A. 1995 Effect of acute captivity stress on plasma concentrations of corti-

costerone and sex steroids in female whistling frogs, Litoria ewingi. Gen. Comp. Endocrinol.

100: 33-38.

Consten D, Lambert JGD, Goos HJTh. 2000 Inhibitory effects of cortisol on in vivo and in vitro

androgen secretion in male common carp, Cyprinus carpio. In: Norberg B, Kjesbu OS,

Taranger GL, Andersson E, Stefansson SO (Eds.) Proceedings of the 6th International

Symposium on the Reproductive Physiology of Fish; 2000; Bergen, Norway. p192

Consten D, Bogerd J, Komen J, Lambert JGD, Goos HJTh. 2001a Long-term cortisol treatment

inhibits pubertal development in male common carp, Cyprinus carpio L. Biol. Reprod. 64(4)

in press.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

R e f e r e n c e s • 1 2 3

009 • references  14-03-2001  12:16  Page 123



Consten D, Lambert JGD, Goos HJTh. 2001b Cortisol affects testicular development in male com-

mon carp, Cyprinus carpio L., but not via an effect on LH secretion. Comp. Biochem. Physiol.

in press.

Coward K, Bromage NR, Little DC. 1998 Inhibition of spawning and associated suppression of sex

steroid levels during confinement in the substrate-spawning Tilapia zillii. J. Fish Biol. 52(1):

152-165.

Crim LW, Evans DM. 1979 Stimulation of pituitary gonadotropin by testosterone in juvenile rain-

bow trout (Salmo gairdneri). Gen. Comp. Endocrinol. 37: 192-196.

de Man AJM, Hofman JA, Hendriks Th, Rosmalen FMA, Ross HA, Benraad ThJ. 1980 A direct

radio-immunoassay for plasma aldosterone: significance of endogenous cortisol. Neth. J.

Medicine 23: 79-83.

Donaldson EM. 1981 The pituitary-interrenal axis as an indicator of stress in fish. In: Pickering AD

(Eds.) Stress and fish. Academic Press, London, UK, pp11-47.

Ducouret B, Tujague M, Ashraf J, Mouchel N, Servel N, Valotaire Y, Thompson EB. 1995

Cloning of a teleost fish glucocorticoid receptor shows that it contains a deoxyribonucleic

acid-binding domain different from that of mammals. Endocrinology 136(9): 3774-3783.

Dubois EA, Florijn MA, Zandbergen MA, Peute J, Goos HJTh. 1998 Testosterone accelerates the

development of the catfish GnRH system in the brain of immature African catfish (Clarias

gariepinus). Gen. Comp. Endocrinol. 112: 383-393.

Dubois EA, Zandbergen MA, Peute J, Hassing GAM, van Dijk W, Schulz RW, Goos HJTh. 2000

Gonadotropin-releasing hormone fibers innervate the pituitary of the male African catfish

(Clarias gariepinus) during puberty. Neuroendocrinology 72: 252-262.

Elliot JM. 1981 Some aspects of thermal stress on freshwater teleosts. In: Pickering AD (Eds.) Stress

and fish. Academic Press, London, UK, pp209-246.

Engelsma MY, Stet RJM, Schipper H, Verburg-van Kemenade BML. 2001 Regulation of inter-

leukin 1 beta RNA expression in the common carp, Cyprinus carpio L. Dev. Comp. Immunol.

25: 195-203.

Fenske M. 1997 Role of cortisol in the ACTH-induced suppression of testicular steroidogenesis in

guinea pigs. J. Endocrinol. 154: 407-414.

Fernald RD and White RB. 1999 Gonadotropin-releasing hormone genes: phylogeny, structure,

and functions. Frontiers in Neuroendocrinology 20(3): 224-240.

Foo JTW and Lam TJ. 1993a Serum cortisol response to handling stress and the effect of cortisol

implantation on testosterone level in the tilapia, Oreochromis mossambicus. Aquaculture 115:

145-158.

Foo JTW and Lam TJ. 1993b Retardation of ovarian growth and depression of serum steroid le-

vels in the tilapia, Oreochromis mossambicus, by cortisol implantation. Aquaculture 115: 133-143.

Gielen JT and Goos HJTh. 1983 The brain-pituitary-gonadal axis in the rainbow trout, Salmo gaird-

neri. II. Direct effect of gonadal steroids on the gonadotropic cells. Cell Tissue Res. 233: 377-

388.

Goos HJTh, de Leeuw R, Burzawa-Gérard E, Terlou M, Richter CJJ. 1986 Purification of gonado-

tropic hormone from the pituitary of the African catfish, Clarias gariepinus (Burchell), and the

development of a homologous radioimmunoassay. Gen. Comp. Endocrinol. 63: 162-170.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

1 2 4 • R e f e r e n c e s

009 • references  14-03-2001  12:16  Page 124



Goos HJTh, Facchinetti F, Henderson IW, Pierantoni R, Polzonetti-Magni AM. 1993 Pubertal

development: big questions, small answers. Cell. Comm. Reprod. 11-20.

Goos HJTh, Bosma PT, Bogerd J, Tensen CP, Li KW, Zandbergen MA, Schulz RW. 1997

Gonadotropin-releasing hormones in the African catfish: molecular forms, localization, poten-

cy and receptors. Fish Physiol. Biochem. 17: 45-51.

Grier HJ. 1981 Cellular organization of the testis and spermatogenesis in fishes. Amer. Zool. 21:

345-357.

Griswold MD. 1998 The central role of Sertoli cells in spermatogenesis. Semin. Cell Dev. Biol.

9(4): 411-416.

Higa M, Kitahashi T, Sasaki Y, Okada H, Ando H. 1997 Distinct promoter sequences of two pre-

cursor genes for salmon gonadotropin-releasing hormone in masu salmon. J. Mol. Endocrinol.

19: 149-161.

Huang C, Huang F, Wang Y, Chang Y, Lo T. 1992 Organization and nucleotide sequence of carp

gonadotropin β subunit genes. Biochim. Biophys. Acta 1129: 239-242.

Itoh H, Suzuki K, Kawauchi H. 1988 The complete amino acid sequences of β-subunits of two dis-

tinct Chum salmon GTHs. Gen. Comp. Endocrinol. 71: 438-451.

Jenkins N and Ellison JD. 1986 Corticosteroids suppress plasminogen activation in the bovine

Sertoli cell. J. Endocrinol. 108: R1-R3.

Jimenez-Liñan M, Rubin BS, King JC. 1997 Examination of guinea pig luteinizing hormone-

releasing hormone gene reveals a unique decapeptide and existence of two transcripts in the

brain. Endocrinology 138(10): 4123-4130.

Joshi SN. 1982 Effect of hydrocortisone acetate on the maturity of male Labeo gonius (Ham.).

Endokrinologie 80(3): 299-303.

King JA and Millar RP. 1982 Structure of chicken hypothalamic luteinizing hormone-releasing

hormone. II. Isolation and characterization. J. Biol. Chem. 257: 10729-10732.

Klungland H, Lorens JB, Andersen O, Kisen GO, Alestrom P. 1992 The Atlantic salmon prepro-

gonadotropin releasing hormone gene and mRNA. Mol. Cell. Endocrinol. 84: 167-174.

Kobayashi M, Aida K, Stacey NE. 1991 Induction of testis development by implantation of 11-

ketotestosterone in female goldfish. Zool. Sci. 8: 389-393.

Koldras M, Bieniarz K, Kime DE. 1990 Sperm production and steroidogenesis in testes of the com-

mon carp, Cyprinus carpio L., at different stages of maturation. J. Fish Biol. 37: 635-645.

Komen J, Bongers ABJ, Richter CJJ, van Muiswinkel WB, Huisman EA. 1991 Gynogenesis in

common carp (Cyprinus carpio L.) II: The production of homozygous gynogenetic clones and

F1 hybrids. Aquaculture 92: 127-142.

Lamers AE, Flik G, Atsma W, Wendelaar Bonga SE. 1992 A role for di-acetyl α-melanocyte-sti-

mulating hormone in the control of cortisol release in the teleost Oreochromis mossambicus. J.

Endocrinol. 135: 285-292.

Levy FL, Ree AH, Eikvar L, Govindan MV, Jahnsen T, Hansson V. 1989 Glucocorticoid receptors

and glucocorticoid effects in rat Sertoli cells. Endocrinology 124: 430-436.

Lim K, Yoon SJ, Lee MS, Byun SH, Kweon GR, Kwak ST, Hwang BD. 1996 Glucocorticoid re-

gulation of androgen binding protein expression in primary Sertoli cell cultures from rats.

Biochem. Biophys. Res. Commun. 218: 490-494.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

R e f e r e n c e s • 1 2 5

009 • references  14-03-2001  12:16  Page 125



Lovejoy DA, Fischer WH, Ngamvongchon S, Craig AG, Nahorniak CS, Peter RE, Rivier JE,

Sherwood NM. 1992 Distinct sequence of gonadotropin-releasing hormone (GnRH) in dog-

fish brain provides insight into GnRH evolution. Proc. Natl. Acad. Sci. USA 89: 6373-6377.

López-Calderón A, Gonzaléz-Quijano MI, Tresquerres JAF, Ariznavarreta C. 1990 Role of LHRH

in the gonadotrophin response to restraint stress in intact male rats. J. Endocrinol. 124: 241-

246.

Magri MH, Solari A, Billard R, Reinaud P. 1985 Influence of testosterone on precocious sexual

development in immature rainbow trout. Gen. Comp. Endocrinol. 57: 411-421.

Mahmoud IY and Licht P. 1997 Seasonal changes in gonadal activity and the effects of stress on

reproductive hormones in the common snapping turtle, Chelydra serpentina. Gen. Comp.

Endocrinol. 107(3): 359-372.

Matsuo H, Baba Y, Nair NMG, Arimura A, Schally AV. 1971 Structure of the porcine LH- and

FSH-releasing hormone. I. The proposed amino acid sequence. Biochem. Biophys. Res.

Comm. 43: 1334-1339.

McCormick SD, Shrimpton JM, Carey JB, Odea MF, Sloan KE, Moriyama S, Björnsson BT. 1998

Repeated acute stress reduces growth rate of Atlantic salmon parr and alters plasma levels of

growth hormone, insulin-like growth factor I and cortisol. Aquaculture 168: 221-235.

McLachlan RI, Wreford NG, O’Donnell L, Kretser DM, Robertson DM. 1996 The endocrine re-

gulation of spermatogenesis: independent roles for testosterone and FSH. J. Endocrinol. 148:

1-9.

Metz JR, Van den Burg EH, Wendelaar Bonga SE, Flik G. 2001 Branchial Na+/K+-ATPase in

Cyprinus carpio adapted to three temperatures. In preparation

Michael AE and Cooke BA. 1994 A working hypothesis for the regulation of steroidogenesis and

germ cell development in the gonads by glucocorticoids and 11β-hydroxysteroid dehydroge-

nase (11β-HSD). Mol. Cell. Endocrinol. 100 (1-2): 55-63.

Miura T, Yamauchi K, Takahashi H, Nagahama Y. 1991 Hormonal induction of all stages of sper-

matogenesis in vitro in the Japanese eel (Anguilla japonica). Proc. Natl. Acad. Sci. USA 88:

5774-5778.

Miyamoto K, Hasegawa Y, Nomura M, Igarashi M, Kangawa K, Matsuo H. 1984 Identification of

the second gonadotropin-releasing hormone in chicken hypothalamus: evidence that

gonadotropin secretion is probably controlled by two distinct gonadotropin-releasing hor-

mones in avian species. Proc. Natl. Acad. Sci. USA 88: 5774-5778.

Moberg GP. 1985 Biological response to stress: Key to assessment of well-being? In Moberg GP

(Eds.) Animal stress. American Physiological Society, Bethesda, MD, USA, pp27-49.

Monder C. 1991 Corticosteroids, receptors, and the organ-specific functions of 11 beta-hydroxy-

steroid dehydrogenase. FASEB J. 5(15): 3047-3054.

Moore MC, Thomson CW, Marler CA. 1991 Reciprocal changes in corticosterone and testo-

sterone levels following acute and chronic handling stress in the tree lizard, Urosaurus ornatus.

Gen. Comp. Endocrinol. 81: 217-226.

Mugnier C, Fostier A, Guezou S, Gaignon JL, Quemener L. 1998 Effect of some repetitive factors

on turbot stress response. Aquaculture International 6(1): 33-45.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

1 2 6 • R e f e r e n c e s

009 • references  14-03-2001  12:16  Page 126



Nagahama Y. 1994 Endocrine regulation of gametogenesis in fish. Int. J. Dev. Biol. 38, 217-229.

Norman RL and Smith CJ. 1992 Restraint inhibits luteinizing hormone and testosterone secretion

in intact male rhesus macaques: effects of concurrent naloxone administration.

Neuroendocrinology 55: 405-415.

Okubo K, Amano M, Yoshiura Y, Suetake H, Aida K. 2000 A novel form of gonadotropin-relea-

sing hormone in the medaka, Oryzias latipes. Biochem. Biophys. Res. Comm. 276: 298-303.

Orr TE and Mann DR. 1992 Role of glucocorticoids in the stress-induced suppression of testicu-

lar steroidogenesis in adult male rats. Hormones and Behavior 26: 350-363.

Padmanabhan V, Keech C, Convey EM. 1983 Cortisol inhibits and adrenocorticotropin has no

effect on luteinizing hormone-releasing hormone-induced release of luteinizing hormone

from bovine pituitary cells in vitro. Endocrinology 112: 1782-1787.

Pankhurst NW, Van Der Kraak G, Peter RE. 1995a A reassessment of the inhibitory effects of cor-

tisol on ovarian steroidogenesis. In: Goetz FW and Thomas P (Eds.), Reproductive

Physiology of Fish, Austin, USA, p195.

Pankhurst NW, Van Der Kraak G, Peter RE. 1995b Evidence that the inhibitory effect of stress on

reproduction in teleost fish is not mediated by the action of cortisol on ovarian steroidoge-

nesis. Gen. Comp. Endocrinol. 99: 249-257.

Pankhurst NW and Van Der Kraak G. 2000 Evidence that acute stress inhibits ovarian steroidoge-

nesis in rainbow trout in vivo, through the action of cortisol. Gen. Comp. Endocrinol. 117:

225-237.

Peter RE and Yu KL. 1997 Neuroendocrine regulation of ovulation in fishes: basic and applied

aspects. Rev. Fish Biol. Fisheries 7: 173-197.

Pickering AD. 1981 Stress and fish. Academic Press, London, UK.

Pickering AD, Pottinger TG, Carragher J, Sumpter JP. 1987a The effect of acute and chronic stress

on the levels of reproductive hormones in the plasma of mature male brown trout, Salmo trut-

ta L. Gen. Comp. Endocrinol. 68: 249-259.

Pickering AD, Pottinger TG, Sumpter JP. 1987b On the use of dexamethasone to block the pitui-

tary-interrenal axis in the brown trout, Salmo trutta L. Gen. Comp. Endocrinol. 65: 346-353.

Pickering AD, Pottinger TG, Sumpter JP, Carragher JF, Le Bail P-Y. 1991 Effects of acute and

chronic stress on the levels of circulating growth hormone in the rainbow trout, Oncorhynchus

mykiss. Gen. Comp. Endocrinol. 83: 86-93.

Pierce JG and Parsons TF. 1981 Glycoprotein hormones: structure and function. Ann. Rev.

Biochem. 50: 465-495.

Powell JFF, Reska-Skinner SM, Prakash MO, Fischer WH, Park M, Rivier JE, Craig AG, Mackie

GO, Sherwood NM. 1996 Two new forms of gonadotropin-releasing hormone in a proto-

chordate and the evolutionary implications. Proc. Natl. Acad. Sci. USA 93: 10461-10464.

Powell JFF, Zohar Y, Elizur A, Park M, Fischer WH, Craig AG, Rivier JE, Lovejoy DA, Sherwood

NM. 1994 Three forms of gonadotropin-releasing hormone characterized from brains of one

species. Proc. Natl. Acad. Sci. USA 91: 12081-12085.

Rebers FEM, Tensen CP, Schulz RW, Goos HJTh, Bogerd J. 1997 Modulation of glycoprotein

hormone α and gonadotropin IIβ subunit mRNA levels in the pituitary gland of mature male

African catfish, Clarias gariepinus. Fish Physiol. Biochem. 17: 99-108.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

R e f e r e n c e s • 1 2 7

009 • references  14-03-2001  12:16  Page 127



Rebers FEM, Hassing GAM, Zandbergen MA, Goos HJTh, Schulz RW. 2000 Regulation of

steady-state luteinizing hormone messenger ribonucleic acid levels, de novo synthesis and

release by sex steroids in primary pituitary cell cultures of male African catfish, Clarias gariepi-

nus. Biol. Reprod. 62: 864-872.

Rivier C and Rivest S. 1991 Effects of stress on the activity of the hypothalamic-pituitary-gonadal

axis: peripheral and central mechanisms. Biol. Reprod. 45: 523-532.

Rogatsky I, Trowbridge JM, Garabedian MJ. 1997 Glucocorticoid receptor-mediated cell cycle

arrest is achieved through distinct cell-specific transcriptional regulatory mechanisms. Mol.

Cell Biol. 17(6): 3181-3193.

Rosen H, Jameel ML, Barkan AL. 1988 Dexamethasone suppresses gonadotropin-releasing hor-

mone (GnRH) secretion and has direct pituitary effects in male rats: differential regulation of

GnRH receptor and gonadotropin response to GnRH. Endocrinology 122: 2873-2880.

Samuelsson MK, Pazirandeh A, Davani B, Okret S. 1999 p57Kip2, a glucocorticoid-induced

inhibitor of cell cycle progression in HeLa cells. Mol. Endocrinol. 13(11): 1811-1822.

Sankar BR, Maran RRM, Sivakumar R, Govindarajulu P, Balasubramanian K. 2000 Chronic

administration of corticosterone impairs LH signal transduction and steroidogenesis in rat

Leydig cells. J. Steroid Biochem. Mol. Biol. 72: 155-162.

Schultz R, Isola J, Parvinen M, Honkaniemi J, Wikström A, Gustafsson J.-Å, Pelto-Huikko M.

1993 Localization of the glucocorticoid receptor in testis and accessory sexual organs of male

rat. Mol. Cell. Endocrinol. 95: 115-120.

Schulz RW. 1985 Measurement of five androgens in the blood of immature and mature male rain-

bow trout, Salmo gairdneri (Richardson). Steroids 46(2,3): 717-726.

Schulz RW, Bosma PT, Zandbergen MA, van der Sanden MCA, van Dijk W, Peute J, Bogerd J,

Goos HJTh. 1993 Two gonadotropin-releasing hormones in the African catfish, Clarias

gariepinus: localization, pituitary receptor binding, and gonadotropin release activity.

Endocrinology 133: 1569-1577.

Schulz RW, van der Corput L, Janssen-Dommerholt J, Goos HJTh. 1994 Sexual steroids during

puberty in male African catfish (Clarias gariepinus): serum levels and gonadotropin-stimulated

testicular secretion in vitro. J. Comp. Neurology 164: 195-205.

Schulz RW, Lubberink K, Zandbergen MA, Janssen-Dommerholt C, Peute J, Goos HJTh. 1996

Testicular responsiveness to gonadotropic hormone in vitro and Leydig and Sertoli cell ultra-

structure during pubertal development in African catfish (Clarias gariepinus). Fish Physiol.

Biochem. 15(3): 243-254.

Schulz RW, Zandbergen MA, Peute J, Bogerd J, van Dijk W, Goos HJTh. 1997 Pituitary

gonadotrophs are strongly activated at the beginning of spermatogenesis in African catfish,

Clarias gariepinus. Biol. Reprod. 57: 139-147.

Schulz RW and Goos HJTh. 1999 Puberty in male fish: concepts and recent developments with

special reference to the African catfish (Clarias gariepinus). Aquaculture 177(1-4): 5-12.

Selye H. 1936 A syndrome produced by diverse nocuous agents. Nature 138: 32.

Sharpe CS, Thompson DA, Blankenship HL, Schreck CB. 1998 Effects of routine handling and tag-

ging procedures on physiological stress responses in juvenile Chinook salmon. Prog. Fish Cult.

60(2): 81-87.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

1 2 8 • R e f e r e n c e s

009 • references  14-03-2001  12:16  Page 128



Sherwood NM, Eiden L, Rivier JE, Spiess J, Vale W. 1983 Characterization of a teleost

gonadotropin-releasing hormone. Proc. Natl. Acad. Sci. USA 80: 2794-2798.

Sherwood NM, Sower SA, Marschak DR, Fraser BA, Brownstein MJ. 1986 Primary structure of

gonadotropin-releasing hormone from lamprey brain. J. Biol. Chem. 261: 4812-4819.

Smith E, Redman RA, Logg CR, Coetzee GA, Kasahara N, Frenkel B. 2000 Glucocorticoids

inhibit developmental stage-specific osteoblast cell cycle. Dissociation of cyclin A-cyclin-

dependent kinase 2 from E2F4-p130 complexes. J. Biol. Chem. 275(26): 19992-20001.

Sower SA, Chiang YC, Lovas S, Conlon JM. 1993 Primary structure and biological activity of a

third gonadotropin-releasing hormone from lamprey brain. Endocrinology 132: 1125-1131.

Stouthart AJHX, Lucassen ECHET, van Strien FJC, Balm PHM, Lock RAC, Wendelaar Bonga SE.

1998 Stress responsiveness of the pituitary-interrenal axis during early life stages of common

carp (Cyprinus carpio). J. Endocrinol. 157, 127-137.

Sumpter JP, Pickering AD, Pottinger TG. 1985 Stress-induced elevation of plasma α-MSH and

endorphin in brown trout, Salmo trutta L. Gen. Comp. Endocrinol. 92: 257-265.

Sumpter JP, Dye HM, Benfey T J. 1986 The effect of stress on plasma ACTH, α-MSH, and cor-

tisol levels in salmonid fishes. Gen. Comp. Endocrinol. 62: 377-385.

Suter DE, Schwartz NB, Ringstrom SJ. 1988 Dual role of glucocorticoids in regulation of pituitary

content and secretion of gonadotropins. Am. J. Physiol. 254: E595-E600.

Tagawa M, Hagiwara H, Takemura A, Hirose S, Hirano T. 1997 Partial cloning of the hormone-

binding domain of the cortisol receptor in tilapia, Oreochromis mossambicus, and changes in the

mRNA level during embryonic development. Gen. Comp. Endocrinol. 108(1): 132-140.

Tahirovic HF. 1998 Menarchal age and the stress of war: an example from Bosnia. Eur. J. Pediatr.

157: 978-980.

Takeo J, Hata J, Segawa C, Toyohara H, Yamashita S. 1996 Fish glucocorticoid receptor with spli-

cing variants in the DNA binding domain. FEBS Lett. 389: 244-248.

Tanck MWT, Booms GHR, Eding EH, Wendelaar Bonga SE, Komen J. 2000 Cold shock: a stres-

sor for common carp, Cyprinus carpio L. J. Fish Biol. 57: 881-894.

Teitsma CA, Anglade I, Lethimonier C, Le Dréan G, Saligaut D, Ducouret B, Kah O. 1999

Glucocorticoid receptor immunoreactivity in neurons and pituitary cells implicated in repro-

ductive functions in rainbow trout: a double immunohistochemical study. Biol. Reprod. 60:

642-650

Tilbrook AJ, Canny BJ, Serapiglia MD, Ambrose TJ, Clarke IJ. 1999 Suppression of the secretion

of luteinizing hormone due to isolation/restraint stress in gonadectomised rams and ewes is

influenced by sex steroids. J. Endocrinol. 160: 469-481.

Trudeau VL, Peter RE, Sloley BD. 1991a Testosterone and estradiol potentiate the serum

gonadotropin response to gonadotropin-releasing hormone in goldfish. Biol. Reprod. 44:

951-960.

Trudeau VL, Lin HR, Peter RE. 1991b Testosterone potentiates the serum gonadotropin response

to gonadotropin-releasing hormone in the common carp (Cyprinus carpio) and Chinese loach

(Paramisgurnus dabryanus). Can. J. Zool. 69: 2480-2484.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

R e f e r e n c e s • 1 2 9

009 • references  14-03-2001  12:16  Page 129



Turnbull AV and Rivier C. 1997 Corticotropin-releasing factor (CRF) and endocrine responses to

stress: CRF receptors, binding protein, and related peptides. Proc. Soc. Exp. Biol. Med.

215(1): 1-10.

Vale W, Spiess J, Rivier C, Rivier J. 1981 Characterization of a 41-residue ovine hypothalamic pep-

tide that stimulates secretion of corticotropin and beta-endorphin. Science 213(4514): 1394-

1397.

Valli G, Sudha S, Sankar BR, Govindarajulu P, Srinivasan N. 2000 Altered corticosterone status

impairs steroidogenesis in the granulosa and thecal cells of Wistar rats. J. Steroid Biochem.

Molec. Biol. 73: 153-158.

Van Der Kraak G, Suzuki K, Peter RE, Itoh H, Kawauchi H. 1992 Properties of common carp

gonadotropin I and gonadotropin II. Gen. Comp. Endocrinol. 85: 217-229.

van Dijk PLM, van den Thillart GEEJM, Balm PHM, Wendelaar Bonga SE. 1993 The influence of

gradual water acidification on the acid/base status and plasma hormone levels in carp. J. Fish

Biol. 42, 661-671.

van Malssen K, Peschar R, Brito C, Schenk H. 1996 Real-time X-ray powder diffraction investi-

gations on cocoa butter. III. Direct β-crystallization of cocoa butter: occurrence of a memo-

ry effect. JAOCS 73(10): 1225-1230.

van Oordt PGWJ and Peute J. 1983 The cellular origin of pituitary gonadotropins in teleosts. In:

Hoar WS, Randall DJ, Donaldson EM (Eds.) Fish Physiology. Academic Press, New York,

USA, pp137-186.

Van Weerd JH, Komen J. 1998 The effects of chronic stress on growth in fish: a critical appraisal.

Comp. Biochem. Physiol. [A] 120: 107-112.

Vijayan MM and Leatherland JF. 1992 In vivo effects of the steroid analogue RU486 on some

aspects of intermediary and thyroid metabolism of brook charr, Salvelinus fontinalis. J. Exp.

Zool. 263: 265-271.

Vijayan MM, Reddy PK, Leatherland JF, Moon TW. 1994 The effects of cortisol on hepatocyte

metabolism in rainbow trout: a study using the steroid analogue RU486. Gen. Comp.

Endocrinol. 96: 75-84.

Weber MA, Groos S, Höpfl U, Spielmann M, Aumüller G, Konrad L. 2000 Glucocorticoid recep-

tor distribution in rat testis during postnatal development and effects of dexamethasone on

immature peritubular cells in vitro. Andrologia 32(1): 23-30.

Weyts FAA, Verburg-van Kemenade BML, Flik G, Lambert JGD, Wendelaar Bonga SE. 1997

Conservation of apoptosis as an immune regulatory mechanism: Effects of cortisol and corti-

sone on carp lymphocytes. Brain Beh. Imm. 11(2): 95-105.

Weyts FAA, Verburg-van Kemenade BML, Flik G. 1998 Characterisation of glucocorticoid recep-

tors in peripheral blood leukocytes of carp, Cyprinus carpio L.. Gen. Comp. Endocrinol.

111(1): 1-8.

Weyts FAA, Cohen N, Flik G, Verburg-van Kemenade BML. 1999 Interactions between the

immune system and the hypothalamo-pituitary-interrenal axis in fish. Fish Shellfish Immunol.

9: 1-20.

Wendelaar Bonga SE. 1997 The stress response in fish. Physiol. Rev. 77(3): 591-625.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

1 3 0 • R e f e r e n c e s

009 • references  14-03-2001  12:16  Page 130



Wolfenson D, Roth Z, Meidan R, 2000 Impaired reproduction in heat-stressed cattle: basic and

applied aspects. Animal Reproduction Science 60-61: 535-547.

Yaron Z. 1995 Endocrine control of gametogenesis and spawning induction in the carp.

Aquaculture 129: 49-73.

Yoo MS, Kang HM, Choi HS, Kim JW, Troskie BE, Millar RP, Kwon HB. 2000 Molecular

cloning, distribution and pharmacological characterization of a novel gonadotropin-releasing

hormone ([Trp8] GnRH) in frog brain. Mol. Cell. Endocrinol. 164: 197-204.

Zohar Y. 1980 Dorsal aorta catheterization in rainbow trout (Salmo gairdneri) I. Its validity in the

study of blood gonadotropin patterns. Reprod. Nutr. Dev. 20: 1811-1823.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

R e f e r e n c e s • 1 3 1

009 • references  14-03-2001  12:16  Page 131



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

1 3 2 •

009 • references  14-03-2001  12:16  Page 132


