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Abstract 

Hiatological structure� the JCedah-Kelant:an bull epid1dyada 

wu investigated during prepubert:y (7 110nth■), puberty (18 110ntha) 

and postpuberty p@rioda (3 years). Two aamplea of each age group 

vere used for the study. Eadl sample was designated u head, hody 

and tailo 

Under light adcroscope, the epithel 1 lining of the ductua 

epididynds represents a pawdostrati:fied ciliated columnar 

epithelial cell which vu 11ade up of 3 cell types i.e. principal 

eell, basal cell and afical cell •

Tubular diameter increased along the ductus from head to tail 

and measured at range of 206.2 ,:t 73 um to 273.7 .! 52 um, 22002 .:!:.

48 um to 409.4 + 42 Uffl and 401.07 + 47 um to 472.0 + 54 um of the 
- - -

different age groupo 

Epithelial height also varies from 35.6 !. 10.6 um to so.o !.

2.0 um in prepuberty, 36.9 .! 11.0 um to 69o1 !. 9.3 UJII in puberty 

and 77.0 + 11.9 um tx> 75.0 + 13.2 um as in postpubertyo 
- -

Stereocilia height seem to be varies along the ductus with 

advancement of age. 
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1. INTRODUC'l'n»f

:It 1a well established that spei:matofJ08 of Mmal• undergo 

important changes during their tran■it 1n the duc:tus epididyida 

before being able to fertiliaeo The process of maturation, 

storage of the apennato7Da and ability to swim depand on the 

spec1al environment created by androgen-dependent activities 

of the epithelium of the epididymiso The epithelium of the 

epididymis of the adult animal plays a major role in modifying 

the component of the epididyma]. plasma in which the spennatozoa 

is bathed and matured. 

Studies made ')Jy various workers have shown that the structure 

of the peididymis varies according the species and region of the 

epididymis. However. until presently there has been no studies 

made on the epididymis of Kedah-Kelantan bulls. This study was 

conducted mainly to provide a baseline ioorphological infonnation 

on the different regions of the epididymis of postpuberty, at 

puberty and prepuberty of Kedah-Kelantan bulls. 

2. LITERATURE REVIEW

The epididymis is considered as an important segment of the 

reproductive system and has been assigned with various functions 

storage and maturation of spermatoma. In adult animal, the 

epithelium plays a major role in the nooification of the 

epidldumal plasma creating an environment suitable for the 

nutrition and maturation- of the spennato?Da. 

Xn all species of animal so far investigated there are two 

cell types present in the epithelium of the epididymls, the 

principal cell and the basal cell and in many species such u 

rat and hamster additiona)c:ell typea can be found (4,9). They 
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reported that principal Q.tll are found along the whole lengttl 

� the epid1dymia wich extending froa basal layer of the duct 

epithelium, thus retlec:ted 1n the thickness of the epitheliua. 

The apical surf ace of the principal cells bear a long and.

sometimes branclng microvilli (stereocilia) whose length deacreue 

tawu:d the tall of the epididymiso Cells of the aeoond type, basal 

cells are small round or pyramidal elements lodged between the 

bases of the principal cells. 

Presence of stereocilia in the epididym1s has been studied by 

Tariows work:ers. Macmillan & Ha.fa (1969) and Wislocki (1949) found 

that the head region of ductua epididymis possesses taller cells 

with delicate stereocilia as in bull, while in the tail region the 

cells were smaller and the stereocllia were shorter. Macm1llan & 

Haf• (1969) reported that stereocilia in the head of epididymis of 

bull was already present at birth and in the body region at 2 

months. Stereocilia have been ebserved in the head and tail of 

epididymis about 70 days after birth in goat (18). In the head 

epididymis of rabbits the stereocllia first appear by 63 days of 

age. 

The histological structure of epididymis varies at different 

ages and also at different regions of the same age. This variations 

and changes are mainly found within the epithelium of the ductwl 

epididymia. 'ffle epithelium of the ductus epididymis dlanges from 

simple columnar to pseudoatratified columnar with increase 1n age. 

Also the completion of paeudoatratification occurs earlier� head 

than the rest of the epididynda. It was ahoWn 1n buffalo epididyais 

that at firat � months of age, the epitheli\111 of the duct:ua of the 

head waa·fiaple columnar and 1n the ductua of the tail the 
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epitheliu. vu paeudoatrat.liied low columnar (6). :rn Boa taurua 

bulls the pz:ocua of completion of paeudostratification � the 
--- ---·--------- . •• ,. ..... - -·--- - ·-- .. _......,,,

epithelium of the ductua epididymia was earlier (13). 'l'hey 

observed that the COlllpletion of pseudo;·i;;;tifi.cation in the head 

body and tail was completed at 4,5 and 6 months respectively. In 

goat and sheep the pseudostratification of the epithelial lining 

was completed in the head, body and tall at �. 4Js and 5 mont:ha 

respectively (2,8,12,18). 

The height of epithelium of the ductus epididymis varies 

between ages and region of epididymis. In Bos taurus, the height 

of epithelium was �llest in the tail region at_birtb� and at 12 

months of age the epithelium was tallest in the body (11,13). 

Wlldeus & Entwistle (1983) reported that there is a high 

correlation between epithelial height and ductal diameter. 

3. MATERIALS AND METHODS

3oio ANIMALS. 

A total of 6 Kedah-Kelantan bulls were used in this study; 

2 of which were at 7 months of age, 2 were yearling at 18 aonths 

of age and the remaining 2 were mature bull at 3 yea.rs of age. 

Their testes were free from abnormalities when exmdne prior to

the C0111uencement of the studies. 

3oilo EXPERIM�TAL PROCEOORES. 

The samples were collected after doing unilateral surgical 

castration of the right teateao Castration were done in• 

atanding position 1n the cruato The animal• were first sedated 

with xylazine (RompunR) with a doaage of o.s mg/la) body weight 

administered intravenously. The aite of inciaion that 1a 
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anterior-posterlor aspect of the Yentral extremitie■ of the 

teatea were throughly cleaned with an.ti■eptic. Then 10 Ill■• of 

2S xyloc:aine vu infiltrated suba.ttaneously al.mg the inc:l.aicn 

site and the neck of the scrotua. A clean incision about 1'I inche• 

was made through the skin and tunica vaginalia to expose the testes. 

The speraatic cord was located and a tranfixing ligatures veJ:"e a 

applied to it. The testes vu then removed by servring the 

apertud.c cord belCM the ligatures. 

3.111. FIXATION AND SAMPLING OP EPmIDYNMS POR LIGH'l' 

MICROSOOPY 

The epididymis were separated from the testes and divided into 

3 parts; head, body and tall (Fig.1). Each part was divided into 

two equal blocks, block 1 and 2. Block 1 was used for preparing 

epon section. Block 2 was further divided into 2 parts, one for 

frozen section and another for paraffin section. 

Pig.1 Schematic drawing of epididymis & Testes 

showing regions examined histologically (10). 

Head 

Tail 
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3e111••• EPON SECTION• 

'!'he aamplea were :fixed 1n 4S Gluteraldehyd• in Oe1M cacodylate 

buffero The samples were diced into 1 to 2 - cubea and fixed for 

another hour. The samples were than rinsed in buffer and post­

fixed 1n 1� Osmi.Ulll oxide in 0.1M cacodylate buffer for 1 houro

The samples were subsequently rinsed 1n buffer dehydrated through 

graded concentration of ethanol followed by propylene oxide and 

embedded with epon araldite. Semi-thin section of light microscopy 

was cut by using ul tramicrotome K>DEL REICHmT - 0MU 3 and stained 

with Toluidine blue. 

3.iilebo PARAFFIN SEX:TION •

The samples were fixed in Bouin's solution for 24 to 36 hours.

After the samples were trill'lned into blocks, they were processed 

th.rough graded concentration of ethanol. The tissue were embedded 

in the paraffin and sectioned at 5 to 7 um thick using Leitz 

Rotory microtome.�. '!'he section were stained with Harris haematoxylin 
.. . 

and eosin and periodic: acid-sdliff method (PAS). 

3.iiloCe FROZEN SErrION •
►• , 

,.. . •

For the frozen -section, small blodca of tissue were fixed in
\ . 

10% buffered fonnalino Frozen sections were c:ut at 4 to 5 um thidc 

using a cryostato The section was stained with Sudan Blade for the • � 

den:>nstration of fats and other lipids. 

4elo PREPUBERTY. 
..

4. RESULTS

At this stage of developnent, the size of the tut• and 

epididymia were still small. Histological eocw1nation of epididynda 
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·revealed a wide range of duct:al. developnent. In the head region,

the ducts were still small and undeveloped. 'Ibey were aeparated

by a thidc band of .interduct:al. connective tissue (Fig.1). '!be

connective tissue was made of thick collagen fibres which vere

oriented around the duct (Fig.2). 'nle cellular oontent of the

connective tissue was mainly made up of fibrocytea arranged in

between the collagen fibres (Fig.3f. Fibroblast with large nucleus

and basoi:nilic cytopalm were comparatively fe-,er in number. Large

blood vessels and lymi:natics were also observed.

'lbe size of tubules at this region measured at 206.2 + 73 ma 
-

(Table.1). Within their lumina, traces of secretion was present. 

The -height of epithelium at ttiis stage was low measuring 35.6 +
-

10.6 um (Table.1) and made up mainly of pseudostratified columnar 

and ciliated columnar epithelium. Epithelial cells were mainly 

classified into 3 types based on their morphology and stained 

affinity. The roost predominant cell had darkly stained cytoplasm 

with an elongated shape nucleus. Within the nucleus were present 

1 to 3 nucleoli which were mostly attached to the membrane. It's 

nucleus was located at the basal part of the epithelium. 'Ibis

cell was known as principal cell (Fig.4). Second type of cell was 

identified as flaskshape cell with large oval nucleus. This cell 

known as apical cell (Fig.4). The third type of cells which 

present on the basement membrane and beneath the principal cells 

were known as basal cell. '1'\ese cells were •mall in size with a 

ro\D'\ded �r triangular 1n shape (Pig.4). 

In the body region, the amount of connective tissue between the 

duct waa cx,mparatively thinner than that of the heado Here, the 

ductal di.aaeter was bigger than in the head 1••• 213.7 !. 45 wa 
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(Table. 1). Within the ductal, lumina wa■ present hon.ogenoua 

like secretion. Here the amount of secretion wu in larger 

amount. 'lbe epithelium found here was similar to the head except 

that there was an increase in the height of epithelium to 36.9 + 
-

11 um (Table.t). 

� the tail region, the ductal system wu canparatively well 

developed than the rest of the epididymis. 'ftle ductal diameter 

in this region was bigger than in other part of the epididymis 

i.e-. 273.7 + 52 um (Table.t). The type of epithelium cell� the
-

ducts were similar to the other region of the ep:ldidymia except 

that its height has increased to so.o + 2.0 tn ('l'able.1). It is 
-

interesting to note that in this region, the.re were the presence 

of a feM large cells in the epithelium (Fig.S). 

TABLE. 1. HISTOMETRIC DETAILS OF 'IHE CAPUT, CDRPUS AND 

CAUDA OF EPIDIDYMIS. 

Age group 

Prepuberty 

Puberty 

Postpuberty 

Age group 

Prepuberty 

Puberty 

Poatpuberty 

A. EPITHELIAL HEIGHT ( wn)

Caput Corpus 

35.6 + 10.6 37.5 + 6.8 
- -

36.9 + 11.0 46.6 + s.s
- -

77.0 + 11o9 10205 ♦ 15.9 
- -

e. 'ruBULAR DIAkE4tER (um)

caput Corpus 

206.2 + 73 213.7 + 45
- -

220.0 + 48 362.0 + 39 

401.0 + 47 
-

420.0 + 49
-

Cauda 

so.o + 2.0 
-

69.1 + 9.3 
-

,s.o + 13.2 
-

cauda 

273.7 + 52 
-

472.0 + 54 



@
COPYRIG

HT U
PM

- 8 -

4.ll. PUBERTY•

As the animal reached puberty, the hiat.ological changes

within the ducts was quite ■ignificant. In the head region, 

there was a great increase 1n the diameter from 206.2 + 73 
-

to 220 _! 48 um (Tableo 1). The epithelial cells were mud\ 

taller than during prebuberty stage (Fig.6). '-heir height 

measured 36.6 + 11 um (Table.1). The nua'lber of basal cells 

were also numerous. '!be epithelial stereocilia were fully 

�eveloped at this stage. They were seen swept 1n one direction 

of the duct (Fig.7). In some ducts the stereocilia might not 

be apparent due to the excessive deposition of secretion on 

the surface (Fig. 8,9). Within the lumina of the ducts 

secretion were quite abundant. Secretion was mainly a merocrine 

type as it was in a globular fonn. Occasionally spermatozoa were 

seen interspersed amongst the secretion. 

In the body of epididymis, the ducts and its epithelium were 

quite well developed. There was a further increase in the ductal 

diameter to 362.0 + 39 um ( Table. 1). The height of the ductal 
-

epithelial in this part of epididymis has reach 46.6 + s.s-um
-

(Table.t). The basal cells in this region were found in large 

numbers. 

VS.thin the lumina of the duct of epididymis, there was a 

copious amount of epithelial secretion. Some of the secretion 

were seen extruding from the apical surface of epitheliUII (Fig. 

10). Also present in the lumina of the ducta were large numbers 

of spermatozoa and some ro\Uld apermatida whidl were bathed in 

the secretion (Fig.11). 
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The duct:al connective tissue was reduced .. 1a1y due to the 

expansion of the duct.a. Within 1n were found large number of 

blood vessels (Pigo12). 

In the tail. epid1dymal region, the ducta were very large with 

a diameter of 409.4 + 41 \.In (Tableo1). Their lumina were filled 

with clumps of apermatoZDa (Fig.13). The globular secretion was 

present in abundance in the lumina. 

The epithelial showed a further increased in height to 89.0 + 
-

9.3 um (Table.1). The srereocilia on it's apical surface were 

very high. At this stage there was a further increase in the 

number of epithelial cellso 

4.iiio POSTPUBERTY.

At postpuberty stage, the ducts were very well developed.

'll\eir lumina were big and mainly filled up with large amount of 

secretion and spermatozoa (Fig.14). The �er of the ducts had 

increased further to 410.9 !. 47 um (Table.1). The �t

membrane surro1.mding the ducts appeared to inCEease in.-.thi�esa. 
- . -- .- --·----· 

During this stage, epith�iol_cells of the ducts were very tall 

me�g 77.0 !. 12 um (Table.1). The cell wer� �1th an 

el�g��� nuclei (Fig.15). Their nuclei,e ma.inly situated at 

the base of the cells. 
�------

In the body and tail epididymia, the hist.ological picture were 

�te similar to the head regiono Their ductal � has 

increase to 42000 + 49 um and 47200 + 54 t.n (Tableo1). :rn the 
- -

body epididymis, it 1a interesting to note that the height of 

/ epithelium was higher than in the tailo 
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S. DISCUSSiaf

(!) Buically, the histology structure of the epididyaia of 

Kedah-lCelantan bulls appear to be siailar b> that 1n the 

epididymia of the buffalo (6)·, boar (3,16), rmn (12) and goat (8).

Similar histological picture waa observed in the other region of 

the epididymis. During ��- '!f _diffr�rS.(r, -�(
d

�::f1�w 
reg�_ of __ �_e epidid�s be<xlnle 4lstinJt; ea�i:-egl}m O)uldJ be 

�1���1� by -�ehe��� of the epithelium an:I the different 'r--)\1

·� comprising __ it {S)o 'ffle epithelial height in the head was��

lower than in other part of ductus epididymis, however this region / 

gain height aver the tail at postpuberty. 

At theC�e��1:r_ftage 1.e(rimJllths, the epithelium lining of 

the epididymis has already completed, its pseudostratification 

progress. However the growth and developnent of sterecilia of the 

epithelium was still incompleteo It is now assumed that the 

pseudotratification progress finishes later than the Bos taurus 

(13). 'nle trend of develpoment of the duct of Kedah-Kelantan 

epididymis is quite similar to that of the buffalo (6). 

In Bos taurus, 2 cell types were only present 1n the epididymis 

i.e. principal cell and basal cell. However it 1a interesting to

note that in the Bos indicu.s breed there were 4 main type cell 

types present i.eo principal cell, basal cell, apical cell and 

halo cello Principal cells are found along the whole length of the 

epididymis and extend from the basal lumina of the ductal epithelim 

to the lumeno It's height reflected in the thidcnesa of the 

epitheliumo On the basis of the mzmber of cells present, it 

suggested that principal cell• involved 1n the synthetic activity 

of the organ and resorption of ep�didymia plUM (9)o '!he basal 



@
COPYRIG

HT U
PM

- 11 -

cells are 'lf!!iler 1n runber particularly in the head and body u 

compared to the tail o'f the epididymia. Howwer in the tail 

region the populat!Dn of these cells were increased. This 1a 

probably due to the presence of larger number of sperm in the 

region as it is the main storage region, and these cells are 

responsible for the apermiogenesis (6). The �ation of the 
---

apical cells were al.so found to increase from prepuberty to 

postpuberty. This is probably due to increase in the population 
- -·- . -

of the epithelium cells proper or principal cell as Reid & 

Cleland (1957) claimed that these cells are precursor of the 

epithelial cells principal. The population of the halo cells 

seem to be correlate with age. It was believed that their number 

increased significantly as the animals reached postpuberty 

stageo 

The developnent of stereocilia was completed later than the 

developnent of the epithelium. At prepuberty stage in the head 

and body region the stereocilia was still developed. However the 

tail region already had comparatively well developed stereocilia. 

During puberty stage, all the 3 region of the epididymis had well 

developed stereocilia. Similar pattern of stereocilia wu 

reported in Bos taUr\.18 bull (1,11)o :rn present study, stereocilia 

seem to be swept into one clirection, probably due to novement of 

spermatozoa along the ductus. In the body of the epididynda 

during puberty stage, stereocilia was not observed mainly due t.o 

excessive deposition of secretion on the apical surface of the 

epitheliumo Secretion produced by epithelial cells mainly in the 

head and body of the epididymia. The secretion compoaed of 
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various aubatancea such u glycerylphoaphorycholine (GPC), 

carnitine, sialic acid and glycoprotein (419,14). 

The vaCOlll• 1n the cytoplu■ of the ��theliwa appeared to ----- · · -- - - ·- - . - --·· · --- -- -·· ·- --- ---- ... _____ _ 

ancrease in number with age. Thia ia mainly because of the 
-- ------

increase in the aecretion and absorpticn activity of the epitheliua 
· -- .. --

- --- - ... ··-.

as the animal in�ase �_a9�..! The increase in number of vac:oul.e ia 

related to the increase in volume of secretion.'(_'l'he Yacoulea were 

unreactive to sudan black suggest that ita component 1a not made 

up of lipid. 

6. �USION

From the study, it is showed that the epididymis is a dynamic 

organ compri_sing epithelial cells with morphological feature 

suggestive a very high degree of activity. 

structural abnormalities of epithelial cell• were also 

influences morphological structure of the spermatozoa. This 

indirectly affect the performance of spermatozoa which kill kept 
- ·  - ----- ---· . 

in the cauda epididymis.

As the age advances, the ductal aystea vill further developed 

from the head to the tail of epididylld.a. There ia also a 

correlation between tubular diameter and age of animal. 
·- --- • -- - . ----- - · • ·· ·- ----- -- ·----- - -- . --

'?'Ubular diameter, epithelial height and stereocilia height 

increased along the ductu• fr011 head to tall. Basal cell increased 

in number from head to tail of ductus epididyaiao 

Haaogenoua secretion firat appeared in tracea during prepuberty. 

When the aniaala reach puberty, there was copicua elKJIUlt � 

aec:reticn preaent in the lUlllina of ductu• epididyld.a. Speraatosoa 

were eYident durin9 the puberty atage and were atored in the tail 
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region. 

Generally, t:he head and body are involved 1n the aaturaticn 

process of spermatozoa, whereas the cauda epididyais serve u 
I, 

their aain storage place. 

zt•s hoped that further study of the structure and functicn 

of epididylld.s may ccntribute to an understanding of the ccntrol 

of aale fertility. 
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Fig. 1. Cross-section of head of epididymis from prepuberty 

animals. '11'le microp,otograJil shows ducts were small and 

underveloped separated by thidc interductal connective tissue. 

Toluidine blue x 10. 

Fig. 2. Cross-section of head of epididymis shows fibrocytes 

in between ex>llagen fibres. Note the pseudoatratified ciliated 

columnar epithelium on the surface of the epithelium. 

Toluidine blue x 20. 
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Fig. 3. Pri.ncipal cell with darlcy stained cytoplasm (p). 

Apical cell (a) with large and oval nucleus with fine 

d\rc:>matine. Pew basal cell (b) on the basement membrane 

which rounded in shape. Toludine blue x 40. 

Pig. 4. Tall epithelial cell with nucleus in the middle

part of the cell. Several vacoules were present in the 

cytoplasm of principal cell (arrow)o Few halo cell Ch) and 

basal cell found in large number (b)o Toludine blue x 40. 
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Figo So Halo cell and basal cell on basal layero 

Toluidine blue x 100. 

Fig. 6. Cross-section of head of epididymis from puberty 

animals. Tall epithelium cell with empty vacoules (arrow) 

within apical cytoplasm. Few basal cells and presence of 

tall stereocilia. Tolu1dine blue x 20. 

I 

k 
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Figo 7o Section of head of epididymis from puberty animals 

shows stereocllia were fully developed abd directed toward 

one direction. Empty vacoules also present. Large blood 

vessels in the interductal connective tissue. Toluidine 

blue x 10. 

Figo a. Section of head of epididymis from puberty animals. 

Note the deposition of secretion on the luminal surface with 

spermatozoa within lumen Carrow and also spermatid. 

Toluidine blue x 200 
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Fig. 10. Section of the body epididymis of animals at

puberty stage. nie secretion were seen to be extruded from 

the apical surface (arrow). Within the epithelial were 

numerous vacoule (small arrow). Toluidine blue x 400
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Fig. 13. Section of tail of epididymis at puberty. Note the 

presence of secretory globules and spermatozoa in the lumen. 

'!be epithelial cells were tall with nuclei situated at the 

middle part. Toluidine blue x 40. 

Fig. 14. Section of head of epididymis at postpuberty. The 

epithelial cell was increased in height with fully dev-eloped 

stereocilia. Note the stereocilia were swept to one side of 

the ducto 'nle nuclei of peithelial cells were mainly at the 

basal region. Within the lumina there were clumps of 

spermatozoa. Toluidine blue x 400 

Q\ ', JANtl (, . 
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Fig. 12. Section of body of epididymis during puberty 

stage. There were present numerous large blood vessels within 

interductal connective tissue {arrow). Toluidine blue x 20 0
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Fig. 15. Section of head of epididymis at postpuberty. 

Note the tall epithelial cells with elongated nuclei 

and a large halo cell (h) • Toluidine blue x 40. 




