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Endocrine Regulation - Male



Major Differences

Tubularsections(transversal section):

VMouse: approx. 200
VRat: 250-350
VDog: 400-600

Stages:

VDog: 8
VMouse: 12
VRat: 14
VCynomolgus: 12
VHuman: 6

Material partially  from: Weber K,  Review of Histopathological Tools: Testes ςMammalian Model Species, Life-Stages, 
Typical Alterations, Natural Variability, Expert Workshop on Fish Gonad Histopathology, Ermattingen, Switzerland, 
December 1-3, 2009



Major Differencesin Testes of Laboratory Animals

Pig: 
Leydigcells,
normal amount in 
youngto middle
agedanimals

Rat: 
Leydigcells,
normal amount in 
youngto
middle agedanimals



ReteTestis

RatMinipig

Rabbit Beagle



Hamster: Hibernation vsDegeneration

Hibernation Hibernation

Degeneration Degeneration



Study Conditions

VInhalation studies:
over 1 hour inhalation time per day leadingto
testicularatrophy

VMultigeneration studiesby feeding:
F1-Generation mayexcerttesticularchangesadquired
asimmature animals

VHamster studies:
Performedin autumn/ winter with hibernation status

VTrauma: infusionstudies
VImmunolgicalconditions: beaglearteritis



AnyGuide?



Histotechnique: Fixation



Fixation Issues

Formalin Bouin

By J.Hardisty, EPL Inc



Fixation Issues

Moderate Artifacts

By J.Hardisty, EPL Inc

Minimal Artifacts



Autolysis



SpermDevelopment andStaging

Cycle:  DevelopingSperm Stage:



Stages: Example- Rats



Stages: Example- Rats

Depthsof SpermatidsDuringCycle/Stages



Staging

How to learn?
VStage I-VII with elongated and round
VVIII-XIV no round spermatid
VVIII with spermiain lumen

Qualitative staging:
VCycle complete?
VAll stages complete?
VDegeneration, necrosis, resorption, maturation arrest?

Quantitative staging: 
Vapprox. 300-400 tubular sections per testes!
Vfor example counting stages II-III, V, VII, X
VIs this necessary? 



Stage I

VNucleus of elongated
spermatidswith well-
formed hook
VRound nucleusof round

spermatids
VNoacrosomevisible



Stage II-III

VNucleus of elongatedsper-
matidsextendinginto dee-
per layers(betweenround
spermatids) 
VIn round spermatidsno

clearacrosomebut 1 or 2 
smallgranula



Stage IV

VNucleus of elongated sper-

matids deep, near to basal 

lamina

VAcrosome on round

spermatids covering

approximately 30°



Stage V

VNucleus of elongatedsper-
matidsdeep, but tending
another one into luminal
direction
VAcrosomeon round

spermatidscovering
approximately45°



Stage VI

VElongatedspermatidson 
surface, 
VAcrosomeon round

spermatidscovering
approximately80Á



Stage VII

Spermiaon surface
VResidual bodies
VAcrosome/ nucleusof round

spermatidsis round



Stage VIII 

VOnlya few spermia
VResidual bodiesoften

resorbed
VAcrosomeof elongated

spermatidsΰumbrellaΨ-
like on round nucleus



Stage IX

VNospermatids
VNucleus of elongated

spermatidstend to
form  elipsoids
VTail is forming



Stage X

VNucleus of elongated
spermatidstendsto
form an angle
VCondensationof karyo-

plasma



Stage XI

VNucleus of elongated
spermatidstend to
becomesrectangularwith
pronouncedcondensation
VLarge round

p-spermatocytes



Stage XII

VNucleus of elongated
spermatidselongatedand
more condened
VAcrosomevesiclelarge in 

round and large 
p-spermatocytes



Stage XIII

VNucleus of elongated
spermatidsis forming
hook-like head
VAcrosomevesiclein large 

round Di-spermatocytes



Stage XIV

Nucleus of elongated
spermatidscompletely
condensed



Staging: Howto use?

A case:
28-Day Study
Terminal sacrifice

Necrosis!



Staging: Howto use?

Necrosis and formation of giant 
cells!

Which population???



Staging: Howto use?

Elongated Spermatids 
in stage VII and VIII 
with resorption!



Staging: Howto use?

Also necrosis in 
round spermatids! 
Stage? 
Maturation arrest?



Staging: Howto use?

Maturation arrest 
in stage IX!



Staging: Howto use?

Maturation arrest 
in stage X!



Other : Staging

Dog:
Acrosomerupturesduring fixation

Cynomolgous:
In most toxixity studiesimmature

Human:
Approximately4 stageon one tubular
sectiondue to spiral arrangement



Maturation



Immaturity: Rat

Spermatogonia

Round spermatids



ÅHaruyamaE, SudaM. AyukawaY, KamuraK, Mizutmari M, 
OoshimaY, TanimotoA (2012):  Testicular Development in 
Cynomolgus.  ToxicolPathol. 2012 May 18. [Epubahead of 
print]

Maturation

http://www.ncbi.nlm.nih.gov/pubmed/22609951


Maturation - Testes

Completely immature 

Round spermatogonia



Elongated spermatogonia

Incomplete maturity

Maturation - Testes



Focal maturity

Mature

Maturation - Testes



Maturation - Epididymides

Completely immature 

First spermia



Maturation - Epididymides

Mature but still a lot of detritus

Mature



Lesions



Testes - Spontaneous lesions: RccHanTM : WIST (4-Week)

Male Total n Total % Mean % STDEV %MIN % MAX %

Numbers of rats examined 2077

Immature 1 0.05 0.06 1.12 0.00 20.00

Hypoplastic tubules 1 0.05 0.06 1.12 0.00 20.00

Cellular debris 11 0.53 0.28 2.79 0.00 40.00

Congestion 1 0.05 0.03 0.56 0.00 10.00

Sertoli cell vacuolation 112 5.39 6.22 19.76 0.00 100.00

Hypospermatogenesis 2 0.10 0.09 1.25 0.00 20.00

Interstitial edema 4 0.19 0.19 2.37 0.00 40.00

Apoptosis 5 0.24 0.28 2.79 0.00 40.00

Sperm stasis 3 0.14 0.13 1.58 0.00 20.00

Tubular degeneration 83 4.00 4.22 10.03 0.00 100.00

Edema 1 0.05 0.03 0.56 0.00 10.00

Giant spermatidic cells 19 0.91 0.98 4.76 0.00 40.00

Mononuclear cell foci 5 0.24 0.31 2.48 0.00 20.00

Spermatid retention 2 0.10 0.09 1.25 0.00 20.00

Leydig cell hyperplasia 2 0.10 0.13 1.58 0.00 20.00

Harlan. 2012. http:// www.harlan.com/research_models_and_services/research_models_by_product_type/outbred_rats/wistar_
hannover.hl



Testes - Spontaneous lesions: RccHanTM : WIST (13-Week)

Male Total n Total % Mean % STDEV % MIN % MAX %

Numbers of rats examined 1510

Tubular ectasia 1 0.07 0.08 0.89 0.00 10.00

Mineralization 1 0.07 0.08 0.89 0.00 10.00

Anomaly 1 0.07 0.08 0.89 0.00 10.00

Hypoplastic testis 3 0.20 0.24 1.99 0.00 20.00

Hemorrhage 1 0.07 0.05 0.59 0.00 6.67

Cellular debris 3 0.20 0.26 2.97 0.00 33.33

Mononuclear cell foci 4 0.26 0.21 2.38 0.00 26.67

Multinuclear giant cell 3 0.20 0.24 1.53 0.00 10.00

Hypospermiogenesis 1 0.07 0.04 0.45 0.00 5.00

Tubular degeneration 83 5.50 5.69 9.20 0.00 50.00

Sertoli cell vacuolation 18 1.19 1.39 5.99 0.00 40.00

Spermatid retention 5 0.33 0.40 2.65 0.00 20.00

Granuloma 1 0.07 0.08 0.89 0.00 10.00

Leydig cell hyperplasia 3 0.20 0.20 1.83 0.00 20.00

Edema 3 0.20 0.24 1.53 0.00 10.00

Harlan. 2012. http:// www.harlan.com/research_models_and_services/research_models_by_product_type/outbred_rats/wistar_
hannover.hl



Testes - Spontaneous lesions: RccHanTM : WIST (104-Week, Non-Neo.)

Males Total n Total n % Mean % STDEV % MIN % MAX %

Numbers of rats examined 3826

Dilation/rete testis 1 0.03 0.04 0.27 0.00 2.00

Capsular dilatation 2 0.05 0.03 0.23 0.00 1.67

Spermatocele 18 0.47 0.48 1.12 0.00 5.00

Congestion 21 0.55 0.56 2.28 0.00 15.71

Hemorrhage 5 0.13 0.16 0.49 0.00 2.00

Edema 196 5.12 4.59 8.66 0.00 37.37

Vascular hyalinosis 3 0.08 0.08 0.33 0.00 1.43

Amyloidosis 1 0.03 0.04 0.27 0.00 2.00

Mineralization 164 4.29 4.34 3.78 0.00 13.13

Angiopathy 7 0.18 0.19 1.37 0.00 10.00

Oligospermia 5 0.13 0.13 0.54 0.00 3.00

Aspermia 16 0.42 0.57 2.09 0.00 12.00

Maturation arrest 3 0.08 0.08 0.44 0.00 2.86

Sperm stasis 49 1.28 1.32 3.56 0.00 20.00

Giant cells 18 0.47 0.49 1.18 0.00 4.29

Tubular degeneration 851 22.24 21.91 15.14 0.00 99.00

Mononuclear cell foci 5 0.13 0.13 0.56 0.00 2.86

Granuloma(s) 18 0.47 0.50 2.06 0.00 14.49

Periarteritis/arteritis 330 8.63 8.42 8.71 0.00 40.58

Inflammation 1 0.03 0.04 0.27 0.00 2.00

Fibrosis 4 0.10 0.10 0.43 0.00 2.02



Spontaneous lesions - Testes: RccHanTM:WIST

{ŜǊǘƻƭƛΨǎOnly

SpermGranuloma

Hypoplasia

SpermGranuloma



Spontaneous Lesions - Testes: RccHanTM:WIST

Mineralization Edema

Peri-/Arteritis

Lyedig hyperplasia



Induced Lesions - Testes: RccHanTM:WIST

Tubular edema 

Reduced spermiogenesis: Succimide ester

Multinuclear giant sperm-

atids: azo dye)

Leydig cell hyperplasia: azo dye



PDE4-Inhibitor

Doxorubicine

Induced Lesions - Testes: RccHanTM:WIST



Induced Lesions - Testes: RccHanTM:WIST

Degeneration of spermatogonia and spermatides 

(Antipsychotic) - Main Test. 



Partial Recovery (Antipsychotic, Neuroleptic). Recovery.

Induced Lesions - Testes: RccHanTM:WIST



H&E PAS

Induced Apoptosis - Industial Chemical 

Induced Lesions - Testes: RccHanTM:WIST



Testes - RccHanTM:WIST: Pseudotumor, spontaneous, 
rare

Arterio-Venous Malformation



Testes - RccHanTM:WIST: Neoplasms

Hemangioma

Leydig Cell 

Tumor



Testes/Epididymides - RccHanTM:WIST: Neoplasms

Testes Epididymides



Epididymides - Spontaneous lesions: RccHanTM : WIST (4-Week)

Male Total n Total % Mean % STDEV % MIN % MAX %

Numbers of rats examined 1933

Sperm stasis 1 0.05 0.03 0.57 0.00 10.00

Oligospermia 6 0.31 0.36 2.59 0.00 20.00

Aspermia 5 0.26 0.23 1.88 0.00 20.00

Cellular debris 6 0.31 0.32 2.40 0.00 20.00

Epithelial vacuolation 21 1.09 1.36 7.53 0.00 60.00

Interstitial edema 1 0.05 0.03 0.57 0.00 10.00

Mononuclear cell foci 150 7.76 7.67 19.59 0.00 100.00

Mixed cell infiltration 4 0.21 0.13 2.28 0.00 40.00

Sperm granuloma 6 0.31 0.88 8.28 0.00 100.00

Peritonitis 1 0.05 0.05 0.95 0.00 16.67

Inflammation 2 0.10 0.39 5.81 0.00 100.00

Capsular inflammation 2 0.10 0.11 1.90 0.00 33.33

Atrophy 2 0.10 0.10 1.27 0.00 20.00

Epithelial hypertrophy 1 0.05 0.06 1.14 0.00 20.00

Intratubular cell debris 1 0.05 0.06 1.14 0.00 20.00

Harlan. 2012. http:// www.harlan.com/research_models_and_services/research_models_by_product_type/outbred_rats/wistar_
hannover.hl



Spontaneous/Induced Lesions ςEpididymides, Rat

Sperm stasis

Sperm granuloma



Aspermia, 

PDE4 inhibitor

Detritus, 

azo dye

Epithelial degeneration, hyaline necrosis, azo dye

Induced Lesions ςEpididymides, Rat


