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OBJECTIVE
To conduct a histologic examination of the testis 
(which produce spermatozoa), 
excretory ducts (which transport and mature 
spermatozoa), 
and accessory glands (whose secretions support the 
viability of sperm) of the male reproductive system.

To learn what structures facilitate the male gonad  to 
produce an exocrine secretion (the spermatozoon) and 
an endocrine secretion  (testosterone).



Outline

Spermatozoon
Spermatogenesis
Sertoli cells and Leydig cells
Hormonal control
Epididymal function 
Accessory glands



Function of Male Reproductive System

The function of the male reproductive system are to:
- produce, maintain, and transport spermatozoa (the male 

gametes) and protective fluid (semen) and
- discharge the spermatozoa-containing semen within the 

female reproductive tract during mating.

The testis produces both spermatozoa, an exocrine secretion, 
and  testosterone, an endocrine secretion.
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Human testicular capsule 

Mesothelium
Artery

Vein

34455Slide 165

http://viewer.serenusview.com/Viewer.aspx?SlideId=d3b9eb94-1b93-41ea-a4e2-a71f45ad2ef1
http://viewer.serenusview.com/Viewer.aspx?SlideId=003a3596-c439-44a1-90b4-3166432a79cf
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Horse spermatozoa
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Human testis

Seminiferous 
tubules

Leydig 
cells 
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http://viewer.serenusview.com/Viewer.aspx?SlideId=003a3596-c439-44a1-90b4-3166432a79cf


Fetal testis #19760 (UT163)163

Gonocytes of the fetal testis give rise to spermatogonia, the 
source of cells that divide and differentiate in spermatogenesis 
to produce spermatozoa.

Gonocytes

http://viewer.serenusview.com/Viewer.aspx?SlideId=a0691290-eaad-436c-862f-0d688fa052d5


Human testis toluidine blue   19680

Spermatozoa are produced in the seminiferous epithelium lining the lumen of the 
testicular tubules.  Testosterone is synthesized by Leydig cells located between 
seminiferous tubules. 

Seminiferous 
epithelium 

Leydig 
cells 

Seminiferous 
tubules

http://viewer.serenusview.com/Viewer.aspx?SlideId=eb5a308c-5694-4e3b-b73b-70c0eb778722


Human testis toluidine blue

Two kinds of cells present in the 
seminiferous epithelium: Sertoli cells and 
germ cells: Sertoli cells  nurse  germ cell  
development.

Germ cells

Nuclei of Sertoli cells 19680

467

http://viewer.serenusview.com/Viewer.aspx?SlideId=eb5a308c-5694-4e3b-b73b-70c0eb778722
http://viewer.serenusview.com/Viewer.aspx?SlideId=a2311d50-7579-4f3b-a885-36b344954e04


Monkey seminiferous epithelium

1. Spermatogonium

2. Myoid cell

3. Sertoli cell

4. Fibroblast 

19680

Human 
seminiferous 
tubule

http://viewer.serenusview.com/Viewer.aspx?SlideId=eb5a308c-5694-4e3b-b73b-70c0eb778722




Slide 165

Myoid cells
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http://viewer.serenusview.com/Viewer.aspx?SlideId=003a3596-c439-44a1-90b4-3166432a79cf


Human testis: 
Mitosis on base and meiosis off base

Mitotic figures in dividing  spermatogonia 

19680

Meiotic figures in dividing  spermatocytes 

Above the spermatogonia are the 
spermatocytes, germ cells in various steps 
of meiosis.  The great majority of these 
cells are primary spermatocytes, i.e., cells 
in prophase of first meiotic division.

Primary spermatocytes, 

http://viewer.serenusview.com/Viewer.aspx?SlideId=eb5a308c-5694-4e3b-b73b-70c0eb778722


19680

Lymphatic 
vessel 

Artery
Leydig cells 

Lymphatic 
vessel 

Myoid
cells.

Seminiferous 
epithelium

Capillaries 

Nerve

Leydig 
cells 

Lipid droplets

Fibroblasts 

Since developing 
germinal cells 
require a higher 
(100 fold) 
concentration of 
testosterone than 
do other cells, 
Leydig cells are 
located close to 
seminiferous 
tubules. 

http://viewer.serenusview.com/Viewer.aspx?SlideId=eb5a308c-5694-4e3b-b73b-70c0eb778722


Testicular interstitium (space between/around semeniferous tubules)

Nerve

Myoid 
cells

Artery

, Leydig cells 

Fibroblasts, 

19680

Mitotic figures
in dividing  

spermatogonia 
to produce 
primary 
spermatocytes 

Spermatogonia 

Lipid droplets
in Sertoli cells

Sertoli cell nucleusPrimary 
spermatocytes 

http://viewer.serenusview.com/Viewer.aspx?SlideId=eb5a308c-5694-4e3b-b73b-70c0eb778722


Horse Leydig cells
: EM 20

1. Smooth endoplasmic reticulum

2. Gap junction

3. Nucleus of leydig cell

4. Tubular cristae of a mitochondion

Smooth 

Endoplasmic

reticulum



Aged rat testis

EM 8h: macrophage in testis; 
30 000x

1. Enlarged basal lamina

2. Heterophagic vacuole

3. Leydig cell cytoplasm

4. Nucleolus

5. Myoid cell



High voltage EM of horse 
seminiferous tubules EM 19a

1. Sertoli cell nucleus

2. Mitochondrion

3. Spermatogonium

4. Spermatids

5. Primary spermatocyte



Golgi phase
spermatids



EM 19c; sertoli cell; 13 300x

1. Golgi

2. Heterophagic vacuole

3. Lipid droplet

4. Microtubule

5. Nuclear pores (cross-section)

6. Sertoli cell

7. Synaptoneural complex



Blood-testis barrier 
resizes in the occluding 
junctions between Sertoli 
cells in seminiferous 
tubules

Occluding 
junctions between 
Sertoli cells



Spermatogenesis



SPERMATOGONIA

SPERMATOCYTES
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Golgi phase

Cap phase

Maturation phase

Elongation phase
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Maturation phase
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Human testis: junction of seminiferous tubule and rete 

testis for sperm to exit (toluidine blue)

19709

Junction of 
seminiferous tubule 
and rete testis tubule 

Rete
testis 

Region of the 
mediastinum testis

http://viewer.serenusview.com/Viewer.aspx?SlideId=214b5ba9-9720-42a9-83ad-a7c89cf07b8f


Testis and epididymis – efferent 
duct and epididymis 467

Profiles of the
epididymal duct

Efferent 
ducts

Rete testis
tubules 

Seminiferous 
tubules

http://viewer.serenusview.com/Viewer.aspx?SlideId=a2311d50-7579-4f3b-a885-36b344954e04


Efferent ducts

199

Lumen

Human efferent ducts have a characteristic 
scalloped luminal profile due to alternating 
groups of high and low columnar cells in 
the lining epithelium

True cilia on their apical surface help move 
sperm through the duct in human . 

19673

Horse efferent duct

http://viewer.serenusview.com/Viewer.aspx?SlideId=2d2e3df0-c521-44a8-8b2d-041168f00157


True ciliated cells (efferent duct) and stereociliated cells (epididymis, 
with sperm in lumen) of psudostratified columnar epithelium 

(toluidine blue)19678

Efferent duct

Epididymis

http://viewer.serenusview.com/Viewer.aspx?SlideId=a467ae44-d3a1-400b-bacb-974874a4229b


199

Epididymis

467

19673

19716

Extremely long (30µm),       
branching microvilli 
(stereocilia) projects 
from the apical surface 
of these cells

Stereocilia

Head

Tail of epididymis

Head
Smooth 
muscle 
layer is 
thicker in 
more distal 
regions of 
epididymis

Efferent duct

Efferent duct sperm

http://viewer.serenusview.com/Viewer.aspx?SlideId=2d2e3df0-c521-44a8-8b2d-041168f00157
http://viewer.serenusview.com/Viewer.aspx?SlideId=a2311d50-7579-4f3b-a885-36b344954e04
http://viewer.serenusview.com/Viewer.aspx?SlideId=19f77f1b-188b-4186-b4df-515b63b0bb3d
http://viewer.serenusview.com/Viewer.aspx?SlideId=ec3d3806-3618-4780-a0f3-04c62d78e574


EM 21: ductus deferens; 11 000x

1. Golgi

2. Stereocilia

3. Mitochondria

4. Swirl of SER



Epididymal
Sperm Maturation

Fertility
Motility

Nature of plasma membrane
Mitochondrial structural stability

Chromatin stability
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DUCTUS DEFERENS IN THE SPERMATIC CORD 

Blood vessels and ductus deferens

Smooth muscle,
extremely thick 
layers 

Psudostratified columnar epithelium, 
but lower in height 

Nerve

Epithelium 
and its 
lamina 
propria, 
showing 
longitudinal 
folds into 
the lumen

196

http://viewer.serenusview.com/Viewer.aspx?SlideId=8b9a5b82-55cf-40c8-987b-2ffe5df44f58


Mechanisms of Sperm Transport

Location Force

Seminiferous tubules Bulk flow (10 ul/g/hr) minor
Contractions of myoid cells

Rete testis Bulk flow ciliary action

Efferent ducts Bulk flow ciliary action

Epididymis Contractions of smooth muscle

Ductus deferens Contractions of smooth
muscle during ejaculation
speed is 800 mm/second 



Spermatic 
cord human

Human testis and epididymis

Spermatic cord 

Testis

19678

Ductus deferens

http://viewer.serenusview.com/Viewer.aspx?SlideId=a467ae44-d3a1-400b-bacb-974874a4229b
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Seminal vesicle, monkey168

Branched network 
produces a 
"honeycomb" 
appearance

http://viewer.serenusview.com/Viewer.aspx?SlideId=31a14d26-04fa-4021-8365-a9c2f5c29d7c
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Prostate 271 Prostate is a firm mass 
of collagenous 
connective tissue and 
smooth muscle that is 
invaded by numerous 
glandular outpocketings 
of the urethra

Note the abundance of smooth 
muscle in its interstitium. 

Lumen 
of gland

http://viewer.serenusview.com/Viewer.aspx?SlideId=6a7ef1d2-3709-49bc-be0a-fe0b3f4b8aa0


Prostate169

http://viewer.serenusview.com/Viewer.aspx?SlideId=a298d78a-71e5-4e89-ba55-f40bb966e56c
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Penis – transitional epithelium and 
surrounding spongy cavernous of penal urethra

277

Dense connective tissue bands surround the cavernous erectile 
tissue.  There is erectile tissue (spongy cavernous) that surrounds 
the penile urethra.  This allows the urethra to stretch when seminal 
fluids are traveling down its length when the penis is rigid.

Spongy cavernous

Cavernous 
erectile tissue

Transitional 
epithelium 

Smooth 
muscle

Nerve

http://viewer.serenusview.com/Viewer.aspx?SlideId=73ea92e8-6b30-41ea-ad85-fd6bd91bb962


In summary

Produce and deliver male gametes
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Many illustrations in these VIBS Histology YouTube videos were modified 
from the following books and sources:  Many thanks to original sources! 



Questions Male Reproductive System
1.The blood - testis barrier

a. is created by Sertoli cell - Sertoli cell desmosomal junctions
b. has no counterpart in oogenesis
c. prevents the movement of preleptotene primary spermatocytes from the 
basal to the adluminal compartments of the seminiferous epithelium
d. a and b
e. a, b, and c

2. Which organ - mechanism of spermatozoan transport does not match?
a. seminiferous tubules - bulk flow
b. rete testis - bulk flow, limited ciliary action
c. efferent ducts - bulk flow, ciliary action
d. epididymis - stereociliary action
e. all organs mechanisms match

3. Meiosis occurs only during:
a. spermatogenesis
b. oogenesis
c. asexual reproduction
d. a and b
e. a, b, and c







The end of 
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