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Major Differences

Tubularsections(transversalsection):

V Mouse approx. 200
V Rat 250350
V Dog 400600

Stages:

V Dog 8

V Mouse 12

V Rat 14

V Cynomolgus12
V Human 6

Material partially from: Weber K, Revi@ivHistopathological Tools: Teste#ammalian Model Species, Litages,
Typical Alterations, Natural Variability, Expert Workshop on Fish Gonad Histopattiioggtingen Switzerland,
December 13, 2009



Major Differencesin Testesof Laboratory Animals

Leydigcells
normalamountin
youngto middle

agedanimals T

Rat:
Leydigcells
normal amountin

youngto
middle agedanimals
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Hamster: Hibernatiornvs Degeneration




StudyConditions

V Inhalation studies
over 1 hour inhalation time perdayleadingto
testicularatrophy
V Multigeneration studiesby feeding
F1-Generationmay excerttesticularchangesadquired
asimmature animals
VV Hamsterstudies
Performedin autumn/winter with hibernation status
V Trauma:infusion studies
VImmunolgicalconditions beaglearteritis



Any Guide?

Creasy DM. Evaluation of testicular toxicity in safety evaluation studies: the
appropriate use of spermatogenic staging. Toxicol Pathol. 25:119-131

... regulatory pmdelmes ...Unfortunately this has been accompanied by a general
confusion regarding a practical approach to undertaking such a detailed examination,
particularly in respect to the use of spermatogenic or tubular staging to identify subtle
disturbances in spermatogenesis.....



Histotechnigue Fixation

Latendresse JR, Warbrittion AR, Jonassen H, Creasy DM.:Fixation of testes and
eyes using a modified Davidson's fluid: comparison with Bouin's flud and
conventional Davidson's fluid. Toxicol Pathol. 2002, 30:524-533.

Most recent revisions of regulatory pmdelines for testing effects of chemicals on
reproduction recommend Bouin's fluid or a "comparable fixative" instead of formalin
to preserve the morphologic detail of testes for histopathological ewvaluation.
However.... Recently a modified Davidson's flnd has been reported as an altemative
to BF to fix testes for routine histopathological examination
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Fixationlssues

By J.Hardisty, EPL Inc




Autolysis

Bryant BH. Boekelheide K.Time-dependent changes in post-mortem testis
histopathology in the rat. Toxicol Pathol. 2007, 35:665-671.

To clarify the contnbution of spontaneous or autolytic post-mortem changes to testis
histopathology...A progressive decrease in testis weight and semimiferous tubule
diameter was observed, as well as detachmeni of the seminiferous epithellum from the
basement membrane. As early as 12 hours postmortem, there was observable
clumping and margination of chromatin in Leydig cells, Sertoli cells, spermatogoma,
spermatocytes, and step 7-10 spermatids; extensive disintegration of Sertoli cells and
residual bodies by 24 hours postmortem: and TUNEL positivity of Leydig cells (by 36
hours postmortem) and step 19 spermatids (at 48 hours postmortem).. .



SpermDevelopmentand Staging

Cycle DevelopingSperm

SPERMATOGONIA

Stage:

Compartments

- ADLUMINAL

-INTERMEDIATE

-BASAL

(peritubular layer)

-INTERSTITIAL




StagesExample- Rats

XII XII1 X1y

XI

VIII IX

VII




StagesExample- Rats

Depthsof SpermatidsDuringCycle/Stages

Stage |

Sperm heads aranged | Sperm heads start to Sperm heads reach to Sperm hesds siwrt 10
in an ireguise layer 8 | descend in columns the buse of tubule and | return to lumen. Tails
tumen. Sperm tails between round wtids. often make contact with | thinner and longer than
short, fat and indistinct | Sperm tails short, fat Sertoli cell nucieus. in stages 11 and (11
and indistinet

Sperm heads form an
orderiy layer at the
lumen overlying lage
dentse residual bodies
cytopiasmic lobes, Taily | which are siarting to
long thin mnd distinct. | descend. Tails as in VIL.
Often forming a whaorl
in the lumen




Staging

How to learn?

V Stage 1VII with elongated and round
VVIIEXIV no round spermatid

V VIII with spermiain lumen

Qualitative staging:

V Cycle complete?

V All stages complete?

V Degeneration, necrosiggsorption, maturation arrest?

Quantitative staging:

V approx. 300400 tubular sections per testes!
Vfor example counting stages-lil, V, VII, X

V Is this necessary?



V Nucleusof elongated
spermatidswith well-
formed hook

VV Roundnucleusof round
spermatids

VV No acrosomevisible
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V Nucleusof elongatedsper-
matids extendinginto dee-
per layers(betweenround
spermatidg

V In round spermatidsno
clearacrosomebut 1 or 2
smallgranula




Stage |V

VNucleus of elongated sper-
matids deep, near to basal
B lamina

...| VAcrosome on round

) spermatids covering

R \ 5% 8 approximately 30°
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V Nucleusof elongatedsper
matids deep, but tending
another oneinto luminal
direction

V Acrosomeon round
spermatidscovering
approximately45°

.




Stage VI

V Elongatedspermatidson
surface

V Acrosomeon round
spermatidscovering
approximately80A




Stage VI

Spermiaon surface
V Residuabodies
V' Acrosome nucleusof round
spermatidsis round

'/
<




Stage VI

V Onlyafew spermia

V Residuabodiesoften
resorbed

V Acrosomeof elongated
spermatidsiumbrella¥
like on round nucleus




Stage IX
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V Nucleusof elongated
spermatidstendsto
form an angle

V Condensatiorof karyo-
plasma




Stage Xl

V Nucleusof elongated
spermatidstend to
becomesrectangularwith
pronouncedcondensation

V Largeround
p-spermatocytes




Stage XI|

V Nucleusof elongated
spermatidselongatedand
more condened

V Acrosomevesiclelarge in
round andlarge
p-spermatocytes




Stage XIllI

V Nucleusof elongated
spermatidsis forming
hook-like head

V Acrosomevesiclein large
round Di-spermatocytes




Stage XIV

Nucleusof elongated
spermatidscompletely
condensed




Staging Howto use?

A case:
28-Day Study
Terminal sacrifice

Necrosis!




Staging Howto use?

Necrosisand formation of giant
cells!

Which population???




Staging Howto use?

Elongated Spermatids
In stage VIl and VIII
with resorption!




Staging Howto use?

Alsonecrosis 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:
Acrosomeruptures during fixation

Cynomolgous
In most toxixity studiesimmature

Human:
Approximately4 stageon one tubular
sectiondueto spiralarrangement



Maturation
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Maturation

A HaruyamaE,SudaM. Ayukaway, KamuraK, Mizutmari M,
OoshimaY, TanimotoA (2012): Testicular Development in
Cynomolgus.ToxicolPathol 2012 May 18. Epubahead of
print]



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

Maturation - Testes

Completely immature

r”s




Maturation - Testes

Elongated spermatogonia

P Yof TTR




Maturation - Testes

Focal maturity

Mature




Maturation - Epididymides

Completely |mmature

Firstspermia




Maturation - Epididymides

Mature but still a lot of detritus
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Testes- Spontaneous lesions: RccHah WIST (4Veek)

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: RccHah WIST (13NVeek)

1510

]

1 007 008 08 000 10.00
1 007 008 089 000 10.00
1 007 008 08 000 10.00
3 020 024 199 000  20.00
1 007 005 059 000 667
3 020 026 297 000 3333
4 026 021 238 000 2667
3 020 024 153 000 10.00
1 007 004 045 000  5.00
83 550 569 920 000 50.00
18 119 139 599  0.00  40.00
5 033 040 265 000 20.00
1 007 008 08 000 10.00
3 020 020 183 000 20.00
3 020 024 153 000 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: RccHah WIST (104Veek, NorNeo.)

3826

. ]

1 0.03 0.04 0.27 0.00 2.00
2 0.05 0.03 0.23 0.00 1.67
18 0.47 0.48 1.12 0.00 5.00
21 0.55 0.56 2.28 0.00 15.71
5 0.13 0.16 0.49 0.00 2.00
196 5.12 4.59 8.66 0.00 37.37
3 0.08 0.08 0.33 0.00 1.43
1 0.03 0.04 0.27 0.00 2.00
164 4.29 4.34 3.78 0.00 13.13
7 0.18 0.19 1.37 0.00 10.00
5 0.13 0.13 0.54 0.00 3.00
16 0.42 0.57 2.09 0.00 12.00
3 0.08 0.08 0.44 0.00 2.86
49 1.28 1.32 3.56 0.00 20.00
18 0.47 0.49 1.18 0.00 4.29
851 22.24 21.91 15.14 0.00 99.00
5 0.13 0.13 0.56 0.00 2.86
18 0.47 0.50 2.06 0.00 14.49
330 8.63 8.42 8.71 0.00 40.58
1 0.03 0.04 0.27 0.00 2.00
4 0.10 0.10 0.43 0.00 202



Spontaneous lesionsTestes:RccHamV:WIST
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Spontaneous ésions- Testes:RccHamV:WIST
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Induced lesions- Testes:RccHamM:WIST

Tubular edema .
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Induced lesions- Testes:RccHamM:WIST




Induced lesions- Testes:RccHamM:WIST

Degen




Induced lesions- Testes:RccHamM:WIST




Induced lesions- Testes:RccHamM:WIST




Testes- RccHamM:WIST: Pseudotumor, spontaneous,




Testes- RccHamM:WIST: Neoplasms




Testes/Epididymides RccHam:WIST: Neoplasms
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Epididymides Spontaneous lesions: RccHah WIST (4Veek)

1933

]

1 0.05 0.03 0.57 000  10.00
6 0.31 0.36 2.59 0.00  20.00
5 0.26 0.23 1.88 0.00  20.00
6 0.31 0.32 2.40 0.00  20.00
21 1.09 1.36 7.53 0.00  60.00
1 0.05 0.03 0.57 0.00  10.00
150 7.76 767  19.59 0.00  100.00
4 0.21 0.13 2.28 0.00  40.00
6 0.31 0.88 8.28 0.00  100.00
1 0.05 0.05 0.95 000  16.67
2 0.10 0.39 5.81 0.00  100.00
2 0.10 0.11 1.90 0.00  33.33
2 0.10 0.10 1.27 0.00  20.00
1 0.05 0.06 1.14 0.00  20.00
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/Inducedesionsc Epididymides, Rat

Sperm stasis
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InducedLesionsc Epididymides, Rat

Epithelial degeneration, hyaline necrosis, azo dye




