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Changes in ovarian staging  ƹ 

 

See Chapter 5. 

 

4.3 Secondary diagnoses in fathead minnow, Japanese medaka and zebrafish follow-

ing exposure to endocrine disruptors ƹ 

 

4.3.1 Secondary diagnoses in male fathead minnow, Japanese medaka and zebrafish following 

exposure to endocrine disruptors ƹ 

 

Decreased proportion of spermatogonia  ƹ 

 

Care for Chapter 4.2.1 (Primary diagnoses in male fathead minnow, Japanese medaka and zebrafish 

following exposure to endocrine disruptors). 

 

Increased vascular or interstitial proteinaceous fluid  ƹ 

ñIncreased vascular or interstitial proteinaceous fluidò indicates homogenous dark pink translucent 

material, presumably vitellogenin, within the testicular interstitium or blood vessels. The presence of 

this fluid may cause a thickening of interstitial areas that might be misinterpreted as ñstromal prolifera-

tionò. 

 

Proteinaceous fluid, interstitial (male or female) 

ñInterstitial proteinaceous fluidò indicates homogenous dark pink translucent material, presumably 

vitellogenin, within the testicular or ovarian interstitium. In male fish especially, this finding has been 

associated with exposure to estrogenic substances. The presence of this fluid may cause a thickening 

of interstitial areas that might be misinterpreted as ñstromal proliferationò. 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 59. Proteinaceous fluid in the interstitium 

of ovaries of adult female fathead minnow: 

There is homogenous dark pink material in 

interstitial spaces (Ÿ; paraffin, H&E, bar = 

50 µm). 
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Proteinaceous fluid, intravascular (male or female) 

ñProteinaceous fluid in intravascular spacesò of male or female fish indicates homogenous dark pink 

translucent materials, presumably vitellogenin, within testicular or ovarian blood vessels. In male fish 

especially, this finding has been associated with exposure to estrogenic substances. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 60. Proteinaceous fluid in blood vessels 

in the testis of adult male fathead minnow as 

homogenous dark pink material (Ÿ; GMA, 

H&E, bar = 25 µm). 

Fig. 61. Intravascular proteinaceous fluid (Ÿ) in (a) the testis of adult male Japanese medaka ex-

posed to 100 ng/L 17 ß-estradiol for 4 weeks (paraffin, H&E, bar = 25 µm. (b) Ovary of 8 weeks old 

Japanese medaka female after 8 week exposure to 90 µg/L 4-tert-octylphenol displays proteinaceous 

fluid (Ÿ; paraffin, H&E, bar = 50 µm). (c) Proteinaceous fluid is evident in zebrafish testicular and 

hepatic blood vessels (Ÿ) and also liver sinusoids (Ʒ). (d) Proteinaceous fluid in ovarian and pan-

creatic blood vessels (Ÿ) and also within the ovarian interstitium (Ʒ) of zebrafish (paraffin, H&E). 

 

 

the interstitium of ovaries of adult female fathead minnow: There is homogenous dark pink material 

in interstitial spaces (Ÿ; paraffin, H&E, bar = 50 µm). 
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Asynchronous gonad development  ƹ 

 

ñAsynchronous gonad developmentò indicates the presence of more than one developmental phase of 

spermatogenic cell within a single spermatocyst enclosed by a Sertoli cell. For example, this term may 

be applied to a spermatocyst that contains a mixture of spermatocytes and spermatids, or a spermato-

cyst that contains more than one meiotic phase of primary spermatocytes (i.e., leptotene, pachytene, 

and/or zygotene). It also refers to the presence of distinctly different populations (i.e. developmental 

phases) of gametogenic cells in the right and left gonads. 

Fig. 62. Intravascular proteinaceous fluid (Ÿ) in (a) the testis of adult male Japanese medaka ex-

posed to 100 ng/L 17 ß-estradiol for 4 weeks (paraffin, H&E, bar = 25 µm. (b) Ovary of 8 weeks old 

Japanese medaka female after 8 week exposure to 90 µg/L 4-tert-octylphenol displays proteinaceous 

fluid (Ÿ; paraffin, H&E, bar = 50 µm). (c) Proteinaceous fluid is evident in zebrafish testicular and 

hepatic blood vessels (Ÿ) and also liver sinusoids (Ʒ). (d) Proteinaceous fluid in ovarian and pan-

creatic blood vessels (Ÿ) and also within the ovarian interstitium (Ʒ) of zebrafish (paraffin, H&E). 

 

 

the interstitium of ovaries of adult female fathead minnow: There is homogenous dark pink material 

in interstitial spaces (Ÿ; paraffin, H&E, bar = 50 µm). 
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Asynchronous development, gonad (male or female) 

ñAsynchronous developmentò indicates the presence of distinctly different populations (i.e., range of 

developmental phases) of gametogenic cells in different regions of a gonad. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 63. Asynchronous development in 

adult fathead minnow: With respect to 

developmental stage, there is a fairly 

distinct difference between the lower 

left region of testis (resembles Stage 

1) and the upper right region (resem-

bles Stage 3; GMA, H&E, bar = 100 

µm). 

Fig. 64. Asynchronous development 

in 8 weeks old Japanese medaka: This 

animal had been exposed for approx-

imately eight weeks to 27 µg/L 4-tert-

octylphenol. In addition to the pres-

ence of numerous testis-ova, the effe-

rent duct system is abnormally irregu-

lar, and spermatogonium-containing 

spermatocysts (Ÿ) are located in an 

atypical position adjacent to the ducts 

(asynchronous development; H&E, 

bar = 100 µm). 
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Asynchronous development, spermatocyst (male) 

ñAsynchronous development in spermatocystò indicates the presence of more than one developmental 

phase of spermatogenic cell within a single spermatocyst. For example, this term may be applied to a 

spermatocyst that contains a mixture of spermatocytes and spermatids, or a spermatocyst that contains 

more than one meiotic phase of primary spermatocyte (i.e., leptotene, pachytene, and/or zygotene). 

 

 

 

 

 

 

 

 

Asynchronous development, right and left gonads (male or female)  

ñAsynchronous development between right and left gonadsò indicates the presence of distinctly differ-

ent populations (i.e., developmental phases) of gametogenic cells in the right and left gonads. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 66. Asynchronous de-

velopment between right 

and left ovaries of an adult 

female zebrafish: Images 

(a) and (b) are contralateral 

ovaries from a single fish. 

(a) Stage 2 ovary. (b) Stage 

4 ovary (paraffin, H&E).  

 

Fig. 65. Asynchronous development 

within a spermatocyst in the testis of an 

adult male zebrafish exposed to 320 µg/L 

tamoxifen: Each spermatocyst contains 

multiple developmental phases of sper-

matogenic cells (l = leptotene, z = zygo-

tene, p = pachytene, sc = spermatocytes, 

st = spermatids; paraffin, H&E). 

a 

b 


