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Biopsy samples were obtained from the testicles of nine bulle. 

The biopsy technic consists of obtaining a piece of tissue 
which is small enough that its removal does not seriously injure 
the testicle yet sufficiently large to give a representative his- 
tological picture. Biopsy samples were obtained with a biopsy punch 
after incising the scrotal wall. The size of the samples obtained 
varied in diameter from 4 to 5 millimeters. This offered a method 
for testicular biopsy and comparative study of samples at biopsy and 
autopsy. Semen specimens were obtained by means of the artificial 
vagina. The study of the semen was limited to volume, motility, 
sperm concentration, color, storage capacity, viscosity and sperm 
abnormalities. 

The microscopical picture did not show the condition called 
nnormaltl according to the classical descriptions of the histology 
books. 

Because of the inflammation probably due to the biopsy opera- 

tion some autopsy samples showed a different histological picture 
than that at biopsy. In three cases samples corresponded to the 
biopsy. 

CONCLUSIONS: 

1. Testicular biopsy can be a non-interfering procedure if, 
in the operation, care is taken in: (a) Holding the animal' (b) 
Sterilization of the Instruments and field of operation; (c Avoid- 
Ing the blood vessels as much as possible; (d) Minimizing trauma. 

2. Ono good superficial testicular sample would seem to give a 
general picture of the gland. 

3. Testicular biopsy is valuable in determining azoospermia azid 

for the diagnosis of the failure of the tubules, such as regressive 
and degenerative lesions, sclerosis, etc. 

4. Testicular biopsy is valuable as an indicator of the severity 
of a given pathologic process and for determining progress of treat- 
ment. 

5. Testicular biopsy is valuable in estimating the extent of 
spermatogenesis since it gives most certain evidence of the functional 
state of the testicle, which can be only assumed In the case of semen 
examinat i on. 

There are ten photomicrographs of testicular tissue. 
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THE ADEQUACY OP TESTICULAR BIOPSY IN EVALUATING 
POTENTIAL FERTILITY IN THE BULL 

INTRODUCT ION 

The occurrence o impaired Thrtiiity Is fairly ex- 

tensive In livestock, representing a big financial ioss 

aimuaiiy. It is a condition for which many aotors are 

responsible. Aocord.ing to Rice (24), only about 60% of 

the mares bred drop living foals. The percentage in 

cattle, swine and sheep is somewhat higher. In order to 

explain this complex problem we have to remember the fact 

that dairy cattle especially, are kept mider iirmatural 

conditions. The cows are housed together with plenty 

occasion to be in contact with one another. The nutrition 

is such as to stimulate their milk production to the utmost. 

In order to obtain the maximum of production the artificial 

conditions of life have to be increased, getting the ani- 

mais away from nature. The breeding efficiency is soon 

lessened, rendering the animals temporarily, partially or 

totally infertile with the consequent financial loss in 

feeding animals that do not reproduce. 

Sterility is a step back in livestock production. 

Only by the coordinated effort of the veterinary profession 

and the breeders will it be possible to control the health 

of the livestock. 

The United States Department of Agriculture has a 

valuable service with whose help many problems have been 

solved in recent years, such as the eradication of some 



infectious diseases. This is an excellent example for our 

South American countries that are still actively working 

for the eradication of epizootlo diseases such as anthrax, 

foot-and--mouth disease, etc. 

There are many causes of impaired fertility. Among 

these we could just mention that of genetic origin, the 

inheritance of some lethal genes leading to the death of 

the progeny before birth. In some cases the system of 

breeding has a close relationship with fertility. The 

case of the cross between the horse and the ass is very 

well known. The progeny is sterile with only a few excep- 

tions of individu&ls having functional gonads. 

We have to consider too the abnormal anatomical 

structure of the genital organs of the animals and the 

physlopathology as other causes of impaired fertility. 

For instance, we have cryptorohidism and anorchidism. In 

the former descent of one or both testes has not occurred, 

the testes remaining in the inguinal canal or at some 
point 

in the abdominal cavity. In anorchidism the testes are 

absent. Some malformations in the genital organs, or other 

parts of the male genital tract, may render normal service 

impossible, for instance, the fibropapiloma of the penis. 

Finally there is the psychology of the animal, the endo- 

crine complex in both sexes and the genital diseases. 
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Impaired erti1ity in cattle has two aspects: firstly, 

in the male, and. secondly, in the female. The male has a 

very important role that we have to keep in mind. In spite 

of the genetie knowledge from whioh we 1iow that the father 

contributes one half of the characters and the mother the 

other half in the inheritance of the offspring, it is prob- 

lematlo to say which one is more important. Vie should add, 

that with the increasing practice of artïficial insemina- 

tion, bulls are needed which are in excellent breeding 

condition; in other words, donors of excellent semen to be 

diluted, stored and used for the daily inseminations. The 

organization of cooperatives for artificial insemination 

emphasizes more and more the importance of controlling the 

breeding condition of the sire, since on him depends the 

success of the artificial breeding system. 

The object of testicular biopsy is to determine the 

actual state of testicular function, and it involves the 

removal of a piece of tissue from the testis. The piece 

of tissue must be small so that its removal has no dele- 

terious effects on the gland, yet it should be large 

enough to give a representative pictwe, with a sufficient 

nwnber of tubules for histological examination. The 

importance of testicular biopsy lies in helping to diagnose 

testicular failure. During these experiments this 
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prooe&are was suooessfully worked out. 

It is not the purpose o this thesis to solve the 

problem of impaired fertility in the bull, but to contri- 

bute in a praotioal way in evaluating the potential fertil- 

ity of the bull by means of a testicular biopsy technique 

and semen examination. 



REVIEV OF LITERATURE 

We must consider first a brief sketch of the histology 

and hlstopathology o the testes. It is very difficult to 

know by means o the histological sections alone whether a 

norma]. or abnormal cond.itlon exists in the testes. We do 

know that the testicle may undergo degeneration and some 

histological changes oocr that aro related to age. We can 

speak of this kind. o alteration as being of "regressive 

order". It is the same type o change that Sand and Okkels 

call "the normal pathology of the testis" (25). in this 

ease one sometimes finds an atrophy more or less slight in 

the seminiThrous tubules; ot course, the spermatogenesis 

is suppressed in most o them, with variable stages of 

degeneration. This kind. of degeneration varies from a 

simple regressive alteration to a complete disappearance 

of the germinal epitbeliuxn. Since in this case one sees 

neither vascular change nor inflammation signs, it should 

not be considered a real pathological stage or as a chronic 

or acute inflammation. 

Sand and Okkels (25) advise the use of control material 

in order to recognize the different changes in the testes. 

Their work, however, was not done by means of testicular 

biopsy, but at autopsies. 
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Boyd and. Andberg (4) cite rive different oauses of 

Infertility In bulls: (a) azoospermia due to congenital 

hydropie tubule degeneration; (b) holygospermia, due to 

atrophy of the seminiferous tubules; (o) many abnormal 

sperm due to interstitial fibrosis and tubular atrophy; 

(a) seminoma of the testes reducing the fertility; (e) 

fibropapiloma of the glans penis, reducing only temporarily 

the fertility, (the testes are not affected in this case 

and the bull can be used. after tumorotomy). 

Erb, .Andrews, Bullard and Hilton (8) controlled the 

vitamin A deficiency and therapy in the bull by means of 

testicular biopsies and semen tests. 

According to Phillips and Andrews (22), marked 

development of the germinal epithelium of bull testes 

occurs approximately 142 days of age, and. spermatozoa are 

first produced at the approximate age of 224 days. Semen 

production varies with the age of the bull. 
However, 

Bartlett and Perry (2) state that young bulls have a higher 

rate of conception and that they settle 
heifers at a higher 

rate than mature bulls. 

Bowling, Putman and Ross (3) made a study of age as a 

factor influencing the breeding efficiency 
in a dairy herd. 

The conclusion was that the breeding efficiency 
did not 

decrease s1iificantly until the bull was six 
years of age 

and. then decreased to the thirteenth year. 
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ICeshin and Pinok (13), working with human patients 

considered the relationship between semen analysis and 

testicular biopsy. They found noticeable correlation 

between these with one exception, when the total sperm 

oount is normal but a higher percentage oÍ abnormal Íorms 

were present. They emphasized the value o testicular biop- 

By in diagnosis and prognosis. 

Hooker (12) emphasized the Importance o the funotion 

o: the Interstitial cells or the testes of the bull. He 

studied the testes microscopically to ascertain which eeUu- 

lar element was correlated with the androgen content of 

extracts of some testes. He found that at one month of age 

the testes contained only mesenohyme. Spermatogenesis be- 

came complete at nine months. Leydig oeils arose from 

intertubular mesenohyme by a process involving nuclear 

transformation and also the accumulation o± granular cyto- 

plasm, a process indicated as early as three and a half 

months. 

Charny and Meranze (6), working with human patients, 

concluded that testicular biopsy is a good procedure and 

should be established as routine in the study of male 

infertility. 
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MICROSCOPIO PICTURE fl TESTIOULA.R BIOPSY 

The examination o a normal testicular biopsy reveals 

a number of seminiThrous tubules surrounded by Interstitial 
tissue whloh latter contains the leydig cells. That normal 

picture Is supposed to be one with a imiorm parenehyina, a 

thin wall aboi.it the seminiThrous tubules (or membrana 

propria) and. tubules of miiform size. Tubules presenting 

no swelling, giant cells, nor cellular debris in the lumen. 

The interstitial tissue consists of thin collagenous fibers, 

and blood and lymph vessels, also nerves, and different 

cells, including fibroblasts, and the cells of Leydig which 

have a role as internal secretion glands. The germinal 

epithelium shows different degrees of spermatogenesis. 

Attached. to the basement membrane of the tubules there are 

the youngest cells, or spermatogonia, while the mature 

forms are centrally located, consisting of the primary 

spermatocytes, sperniatids, and spermatozoa. The supporting 

structure of the germinal epithelium is formed by the 

Sertoli cells, forming a synoitium with some granulations 

and little blocks of osmiophiles. The connective stroma 

should. not be very evident and should. be without inflarn- 

matory infiltrations, sclerotic alterations and hyaliniza- 

tion of the blood vessels. Some spermatogonia might be 



observed in mitosis, Thrming two or more 
layers of large 

globular polyhedral cells, or a zone of spermatocytes. 

Another layer of small polyhedra]. cells 
will form the 

spermatids, and these develop into spermatozoa. 
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MICROSCOPIC PICTURE fl'1 A PATHOLOGIC TESTICM 

As stated earlier, Sand and Okkels (25) considered 

a kind of regressive alteration due to age, involving a 

slight atrophy of the germinal epithelium that should. not 

be considered as pathologic, because all these changes 

varying up to a oomlDlete degeneration of the germinal 

eplthelillm, are not accompanied by vascular alterations 

and inflammatory signs. 

Not considering in this case tumor or other neo 

formation of pathologic origin, In the testes it is pos- 

sible to recognize: (a) intratubular changes, and. (b) 

extra tubular changes. In the first case, the change can 

affect the germinal epithelium with a variable degree, 

ranging from a simple slight desquamative inflammation to 

a complete tubular sclerosis. Sclerosis affects chiefly 

the spermatogonia and spermatocytes, impeding the regener- 

aVion of the epithelium. The Sertoll oeils increase in 

number, showing different degrees of reaction. In cases 

of acute desquamative inflammation one finds a great 

amount of cellular debris in the lumina of the tubules. 

Sometimes one finds degenerative oeils in the lunìina of 

the tubules, but if they are not in great number, and one 

finds good spermatogenesis in other tubules, this condition 

should not be considered as abnormal. 
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The extratubular ohanges oan affect the membrana 

propria by an inflammatory prooess of variable intensity, 

and injure the spermatogonia, affecting spermatogenesis. 

This kind o extratubular change is known as peritubular 

fibrosis. Peritubiflar fibrosis affects the membrana 

propria from a slight inflammatory reaction to extensive 

inflammation becoming thicker and thicker (6). Other 

extratubular changes may result in the increase oÍ the 

interstitial tissue and dysfunction of the Leydig cells. 

But only in very exceptional oases does one find a 

"typical" histological picture even of a normal testicle. 

In this work an attempt is made to determine whether 

a little piece of the testicle, particularly a superficial 

piece, is sufficient to show adequately the true condition 

of the testes. 
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MkTERIALS AND ITHODS 

The animals used in this investigation were purebreds 

and the property of Oregon State College. Pwo of them were 

aged bulls, and the rest young bulls. Semen collections 

were made from each bull before or after operation whenever 

possible. Exception was for Bull 4lOB, Holstein, from which 

no semen sample was obtained. Evidently he was too young to 

ejaculate. 

CASES 

Table No. 1 

Case Age at Autopsy 

No. Bull No. Date of Birth June 29, '45 Breed 

1 52 3/19/44 466 days Angus 

2 53 4/5/44 450 days Angus 

3 66 5/11/44 413 days Angus 

4 6'? 5/13/44 411 days Hereford 

5 65 5/15/44 409 days Hereford 

6 61 6/6/44 388 days Hereford 

7 5 4/10/36 9 years Hereford 

8 33 3/30/39 6 years Angus 

9 4lOB 10/10/44 261 days Holstein 

TECH!'TIC OP TESTICULAR BIOPSY 

The testicular biopsy was performed by making a small 

incision two centimeters long in the lateral scrotal wall, 



exposing the tunica albuginea. With a sharp scalpel an 

incision one centimeter long or less and about five mliii- 

meters deep was then made in the testicle. AÍter oompiet- 

Ing the incision a small block o tissue was removed by 

the scalpel or biopsy punch. The size of the block Itself 

was not very well controlled with the scalpel. Using the 

biopsy punch it was possible to remove pieces of very 

regular size, four to five millimeters and deeper In the 

testicle. It was advisable to avoid the blood vessels as 

much as possible to prevent excessive bleeding. 

The manner of handling the animal proved very impor- 

tant. It was best to lay them down, wash the scrotum and. 

to disinfect the field of operation. Three persons were 

enough for restraining any of the bulls. 

TBCITIC FOR FIXING iUD EMBEDDING: 

Biopsy samples were fixed in Bouin's fluid as soon as 

obtained to avoid autolysis. The samples obtained were 

fixed at least 48 hours and then prepared according 
to the 

following technic: 

1. Pour off fixative and wash in distilled 
water for 

a few minutes. 

2. Vfash in five changes of 50% alcohol at 30-minute 

intervals. In the first two changes we put lithium 

carbonate to speed up the removal of the pieno 

acid left by the fixative. 
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3. Dehydrate with four changes of dioxan at 30-minute 

intervals. It was possible to leave the section 

overnight in dioxan. 

4. Rinse one to two minutes in just enough xylol to 

cover the section. 

5. Infiltrate with paraffin which has a melting point 

of 56°-58° C. The paraffin must be changed 5 times 

at 30-minute intervals. 

6. Embed sections in paraffin poured into small paper 

boxe s. 

The blocks were sectioned with a rotary miorotome at 

ten micra. Sections were selected from the ribbon and 

affixed on microscope slides to which has been applied 
a 

very thin coating of Mayer's albumen. The slides were left 

at least one hour on a warming plate at 
370 C. to obtain a 

good adhesion of the sections and then wore stored 
in slide 

boxes overnight to allow them to dry completely. They were 

stained with Harris' hematoxylin and eosth or Krichesky's 

modification of the Mallory triple stain. 

TEOWflC F0LL0WK1 TI STAIN: 

I. Hematorlin - Eosin 

1. Leave five minutes each in two changes of xylol to 

remove paraffin. 
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2. Flood slide with absolute alcohol applied with a 

medicine droDper. 

3. 95% alcohol, two minutes. 

4. 50% alcohol until the yellow color of the pleno 

acid is completely removed. A pinch of lithium 

carbonate added to the 50% alcohol will speed Its 

removal. 

5. DIstilled water. 

6. Stain in freshly filtered Harris' hematorlin, 

5-10 minutes or longer, depending on stage of 

oxidation of hematoxylin. 

7. Wash in tap water. 

8. De-stain in 35% acid alcohol 'until the hematolin 

remains only in nuclei. 

9. Wash In tap water 'until sections are blue. 

10. 50% alcohol, two minutes. 

u. s% alcohol, two minutes. 

12. Eosin 0.5% alcoholic solution, 1-3 minutes 

approximately. 

13. Flood slide with 95% alcohol until no more eosin 

is removed. 

14. Dehydrate oompletely with absolute alcohol applied 

with a medicine dropper. 

15. Olear in xylol. 

16. Mo'unt in balsam under cover glass. 



II. Krichesky - Mallory. 

Steps one to five the same as in the hematorlin - 

008m technic. 

6. Mallory I, 3 minutes approximately. 

7. Wash in tap water. 

8. Mallory II, 10 minutes approximately. 

9. Wash quickly in tap water. 

10. Pass 5O through 95 alcohol rapidly to avoid 

removing too much of the blue color. 

11. Absolute alcohol. 

12. Clear in xylol. 

13. Mount in balsam under cover glass. 

A total of 151 slides were prepared according to the 

above teohnios. 

AMIATION OF SEFTIThT: 

Semen volume. Semen samples were collected by means 

of the artifioial vagina, and the volume was then measured 

In a graduated centrifuge tube of 15 ml. capacity as soon 

as possible after collection. 

Concentration counts. The concentration of sperma- 

tozoa (number per cubic millimeter) was determined by means 

of a haemacytometer with a Levy counting chamber. This 

method Is described with all the details by Lambert and 
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McKenzie (ii). 

Motility rating. Motility observations were made as 

soon as po8sible after collection before being diluted for 

storage. The classification of motility rating was as 

follows: 

Walton's Scale. (19) 

5. Sperm with energetic progressive motion. 

4 Progressive motion. 

3. Oscillatory motion. 

2. Oscillatory motion and immotile. 

1. Immotile. 

O. No sperm present. 

Semen vials were kept corked, placed in a 500 ml. 

beaker containing 250 ml. of water at a temperature of 

approximately 25° C. and then stored in a refrigerator at 

50 0. after previous dilution with egg-yolk buffer solution, 

one part of semen to three parts of dilutor. Motility was 

checked every 24 hours. 

Semen smears were prepared for the examination of 

soerm abnormalities. The abnormal sperm were counted per 

thousand. The slides were stained with Gentian Violet, 

0.5% alcoholic solution, after fixing at the room tempera- 

ture, and stained for ten minutes. Three hundred thirty- 

three sperm per specimen were counted and the number of 



abnormal forms per thousand (M) noted. 

RESULTS 

Case No. 1, Bull 52, Angus 

BIOPSY SAMPLES: 

I!1 

Three biopsy samples were taken from this bull. One 

biopsy punch sample from each testicle, anö. one scalpel 

sample from the left testicle. The garnies were taken on 

May 5. 

Left testicle. There were 53 tubules per field. The 

lumina contained globular cells. The tubules were round 

and oval with a slightly thick membrana propria. Some 

tubules showed spermatogenesis. The rest of them showed an 

Increase of Sertoli oeils. The intertubular tissue was 

abundant. The right testicle showed spermatogenesis in 

usual amount. 

AUTOPSY OBSERVATIONS: 

Right testicle. The oioatrix appeared in the upper 

third, opposite the epididymis. There was a slight adhesion 

between the testicle and tunica. The gize of the testicle 

was 10.5 x 5.5 x 5 cm. 

Left testicle. The oloatrix was In the upper third on 

the side opposite the epididymis. The soar was adhered to 

the tunica. The size of the testicle was 11 x 6 z 5.5 cm. 
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AUTOPSY 8AEE'LES: 

There were 56 tubules per field. The shape of the 

tubules was round and oval. The membrana propria was 

thick, showing only Sertoli cells. The general appearance 

was disorganized. The lumina contained, a mass of degener- 

ated material. The tunica was thick. Epididymis had no 

sperm. Azoospermia. 

Three semen samples were taken from this bull: May 17, 

May 28, and June 25. Semen from this animal ranged in 

volume from 2 to 5 ml. Motility was O to 3; concentration 

count, 830,000 to 1,075,000 sperm per cubic mm. Color, 

creamy white. Thin semen, with poor storage capacity. 

(See tables 2 and 3.) 
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Table No. 2 

Semen Quality, Bull 52, Angus 

May 5 May 17 May 28 June 25 June 29 

Volume (Biopsy) 2 oc. 5 2.5 (Autopsy) 

Motility 3 2 0 

Sperm cono. 1,075,000 830,000 Scanty 

Color Chalky- Creamy- 
white white 

Storage cap. Poor Poor None 

Viscosity Thin Thin Thin 

Abnormal s 
per M 

Tailless '75 198 30 

Coiled tails 126 131 150 

Broken at neck 24 24 84 

Small heads 27 
- 

33 

Total - - 225 380 297 

Table No. 3 

Testis Histology 

: 

Biopsy Autopsy 

No. Tubules 53 56 

Lumen content Globular cells Cellular debris 

Shape of tubules Round and. oval Round. - oval 

M. propria Slightly thick Thick 

Spermatogenesis Some activity Increase of Sertoli cells 

Intertubular 
tissue Regular amount Regular amount 

Epididymis No sperm 



Case No. 2, Bull 53, Angus 

BIOPSY SAMPLES: 

2]. 

One biopsy sample was taken from this bull in the left 

testicle on Jime 2, 1945. 

Left testicle. 38 tubules 

some tubules contained globular 

of them was regularly roimd and 

thin. Only a few tubules were 

intertubular tissue was regular 

AUTOPSY OBSERVATIONS: 

per field. The lumina of 

cells. The shape in most 

oval. Membrana propria was 

in spermatogenesis. The 

in some places. 

Right testicle. Scrotal inflammation in the inferior 

region. Size: 11.5 x 6.5 z 6 cm. 

Left testicle. Scrotal inflammation in the inferior 

region. Size: 11.5 x 6.5 z 6 cm. 

AUTOPSY SAMPLES: 

Right testicle. 36 tubules per field. Some of the 

tubules were almost empty, the rest showing a degenerated 

germinal epithelium. The tunica albuginea was thick. The 

intertubular tissue was normal. The epididymis showed 

empty or contained cellular debris. 

Semen was taken from this bull on June 25, 23 days 

after the operation. The semen was abnormal, showing very 
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ew sperm cells. The few sperm Dresent were not motile. 

The semen was yellow in color and thin. Volume was 3 ml. 

AzoosDermia. (See tables 4 and 5.) 
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Case No. 2, Bull 53, Angus 

Fig. 1. Biopsy sample showing some 
tubules in spermatogenesis. x120 

Fig. 2. Autopsy sample. Tubules 
showing degeneration oí germinal 
epithelium, which has only Sertoli 
cells. x120 
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Table No. 4 
Semen Quality, Bull 53, Angus 

June 2 June 25 June29 

Volume (Biopsy) 3 ml. (Autopsy) 

Ivlotility O 

Sperm cono. Scanty 

Color Amber 

Storage cap. None 

Viscosity Thin 

Table No. 5 

Testis Histology, Bull 53, Angus 

Biopsy Autopsy 

No. tubules 38 36 

Lumen content Cellular debris Mostly empty 

Shape of 
tubules Round - oval Round - oval 

M. propria Thin Thin 

Spermatogenesis 3-4 tubules None 
active 

Intertubular 
tissue Regular Regular 

Epididymis Empty or with 
cellular debris 



Casa No. 3, Bull 66, Angus 

BIOPSY SAwIPLES: 

25 

Two biopsy samples were taken from this bull, one punch 

sample from the right and the other from the left testicle. 

The samples were taken on June 2. 

Left testicle. 44 tubules per field. Lumen contained 

some cells and also some sperm separated from the germinal 

epithelluin. Tubules were round and oval with a thin 

membrana propria. Only a few tubules were in spermato- 

genesis. The intertubular tissue was regular. The sample 

from the right testicle showed less activity. 

AUTOPSY OBSERVATIONS: 

Right testicle. Operatory cicatrix was at the level 

of the opposite side of epididymis in the lower third. The 

cicatrix was adhered to the tunica. The right epididymis 

at the level of the tail was covered by a strong adhesion. 

Size: il X 5 i 4.5 cm. 

Left testicle. The cicatrix appeared at the middle 

part one fourth opposite to epididymis. It presented no 

adhesion. Size: 10.5 x 5.5 z 5 cm. 

AUTOPSY SA!LES: 

Right testicle. 52 tubules per field. The tubules 

were predominately oval with a thick membrana propria. 

There was no spermatogenesis. The Sertoli cells had 
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increased in number. The intertubular tissue was abundant. 

The eididymis contained no spermatozoa, only cellular 

debris. 

SEMEN: 

Two semen samples were obtained from this bull, the 

first on May 28 and the second on June 25, 23 days after 

the operation. The second showed no sperm. The semen of 

May 28 showed motility 3; volume was 2.9 ml. Thin semen. 

The concentration count was 715,000 per cubic millimeter. 

(See tables 6 and 7.) 
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Table No. 6 

Semen Quality, Bull 66, Angus 

May 28 June 2 June 25 June 28 

Volume 2.9 (Biopsy) (Autopsy) 

Motility 3 

Sperm cono. 715,000 c/rn. 

Color Milky - 
slightly dark 

Storage cap. Poor 

Viscosity Thin 

Abn ormai 
sperm per M 

Tailless 30 No sperm 

Coiled tails 96 Cellular 

Small heads 21 Debris 

Total 147 _____________________ 

Table No. 7 

Testis Ristology, Bull 66, Angus 

Biopsy Autopsy 

No. tubules 44 52 

Lumen content Some sperm and. Cellular debris 
oeils 

Shape of tubules Round - oval Most of them ova]. 

M. propria Thin Thick 

Spermatogenesis Some tub. No activity. Sertoli 
activos oeils increased. 

Inter tubular 
tissue Regular Regular 

pididyniis No sperm. Cellular 
debris 



Case No. 4, Bull 6'?, Hereford 

BIOPSY SAiIPLES: 

Three biopsy samples were taken from this bull. Two 

samples from the right testiole, one punch and one scalpel. 

From the left testicle one punch sample was obtained. All 

these samples were taken on May lO. 

Right testicle. 48 tubules per field. The lumen 

contained some globular cells and some spermatozoa. The 

shapes o± the tubules were round and oval, with a relatively 

thick membrana propria. Some tubules showed spermato- 

genesis, other tubules only an increase of Sertoli cells. 

The intertubular tissue was scanty, but the tubules remained 

separated. 

AUTOPSY OBSERVATIONS: 

Right testicle. The oioatrix was located at midway in 

the central zone opposite to epididymis. Size: 13 x 6 x 

5.5 cm. 

Left testicle. Showed adhesion. Size: 13 i 6 i 6 m. 

AUTOPSY S.AIvIPLES: 

Right testicle. 45 tubules per field. lumina con- 

tamed globular cells. Most of tubules were oval shaped. 

The membrana propria was relatively thick. Spermatogenesis 

ws found in different stages. The intertubular tissue was 
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normal in amount. The albuginea was thick. The pididymis 

had. sperm. 

Three semen samples were obtained from this bull; on 

May 17, seven days after operation; May 28, 18 days after 

operation; and June 25, 50 days after operation. Volume 

varied from 45 to 5 ml; motility from l-3. Sperm concen- 

tration ranged from 130,000 to 490,000 per cubic milli- 

meter. The semen had. a clear color and. was thin. The 

storage capacity was poor. (See tables 8 and. 9.) 
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Table No. 8 

Semen Quality, Bull 67, Hereford 

May 10 May 17 May 28 June 25 June 28 

Vo1um (Biopsy) 4.5 ml. 5 ml. 5 ml. (Autopsy) 

Motility 3 1 2 

Sperm cono. 490,000 130,000 285,000 
o/mm. c/mm. o /rurn. 

Color: Clear Clear Clear 

Storage cap. Low None None 

Viscosity Thin Thin Thin 

Abnornials 
per M 

Tailless 33 156 24 

Coiled tails 75 102 147 

Large heads 6 

Filiform 
middle-pieces 3 

Bnlarge d. 
middle-pieces 3 12 12 

Broken at neck 6 

Undeveloped sperm 51 

Total 126 321 183 

Table No. 9 

Testis Histology, Bull 67, Hereford 

Biopsy Autopsy 

No. tubules 48 45 

Lumen content Globular cells; Globular oeils 
some sperm 

Shape of tubules Round - oval Most o± them oval 

M. propria Regular Regular 

Spermatogenesis Some tub. active Some tub. active 
other tub. Sertoli oeils 

Intertub. tissue Scanty Regular 

EDidi&vmis With sperm cells 

Note: In this case biopsy showed a similar picture to 

autopsy. 
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Case No. 4, Bull 67, HereThrd 

Pig. 3. Biopsy sample showing some 
tubules in spermatogenesis. x120 

Fig. 4. Autopsy sample showing 3 
tubules at different stages of 
spermatogenesis. x120 
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Case No. 5, Bull 65, hereford 

BIOPSY SAMPLES: 

Two biopsy samples were taken from this bull, from 

right and left testicle on June 2. 

Right testicle. 38 tubules per field. The lumina 

contained some sperm, also cellular debris. Tubules were 

regularly shaped, round and oval with a thin membrana 

propria. Some tubules showed activity and were filled 

with sperm cells. Other tubules showed spermatogenesis 

only to the spermatocyte stage. The intertubular tissue 

was normal. In a sample from the left testicle one tubule 

showed cellular debris and tails, heads, and middle-pieces 

of spermatozoa. 

AUTOPSY OBSERVATIONS: 

Right testicle. The oioatrix was in the lower third 

of the testicle opposite to the epididyniis. Size: 10.5 x 

6 x 5 cm. 

Left testicle. Blood clots were found in the internal 

part of the lower point of the tunica. Also there were two 

cicatrices placed in the middle point opposite to the opi- 

didymis. 

AUTOPSY SAMPLES: 

Right testicle. 40 tubules per field. The lumina 

contained cellular debris. In some of them a few sperm 



cells were noted.. Tubules were regularly oval. The 

membrana propria was thin. Some tubules showed little 

activity or were inactive. The intertubular tissue was 

slightly increased in some places. In the epidid.ymis 

there were some sperm oeils and. cellular debris. 

One semen sample was obtained from this bull, on 

May 28, five days before the operation. Semen from this 

animal had a very poor motility. Sperm concentration was 

230,000 per cubic millimeter. Volume ranged. from 2 to 

3.5 ml. The semen was thin and. had no storage capacity. 

Color was gray. (See tables 10 and. U.) 
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Table No. 10 
Semen Quality, Bull 65, Hereford 

May 28 June 2 June 29 

Volume 35 (Biopsy) (Autopsy) 

Motility 1 

Sperm cone. 230,000 o/mm. 

Color Gray 

Storage cap. None 

Viscosity Thin 

Abnormals per M 

Tailless 198 

Coiled tails 87 

Small heads 9 

Total 283 

Table No, 11 
Testis Histology, Bull 65, Hereford 

Biopsy Autopsy 

No. tubules 38 40 

Lumen content Cellular debris Cellular debris 
and sperm and sperm 

Shape of tubules Round - ova]. Ova]. 

M. propria Thin Thin 

Spermatogenesis Some tub, in Some tub, active 
activity 

Inte rtubular 
tissue Regular Regular 

didymis Sperm cells 

Note: In this case biopsy showed a similar picture to 
autopsy. 



Case No. 6, Bull 61, Hereford. 

BIOPSY SAMPLES: 

35 

Two samples were taken from this bull, one from right 

and other from left testicle. The samples were obtained 

on June 2. 

left testicle. 34 tubules per field. Some of the 

lumina contained cellular debris. The tubules were round. 

with a relatively thick membrana propria. Some of the 

tubules were in spermatogenesis. The Intertubular tissue 

was regular in amount. 

AUTOPSY OBSERVATIONS: 

Right testicle. An adhesion was found at the level 

of the middle region of the testicle, corresponding to the 

place where the biopsy sample had been obtained. Size: 

10 i 5.5 i 4 orn. 

Left testicle. Cloatrix was present in the region 

opposite the epid.idymis. Size: 10 i 5 i 5 cm. 

AUTOPSY SAMPLES: 

Right testicle. 50 tubules per field. Some tubules 

were empty or contained. cellular debris. There were round. 

and oval tubules. The germinal epithelium showed. sperma- 

togenesis and. a proportionate increase of Sertoli oeils in 

some of them. The intertubiúar tissue had increased. The 
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albuginea was thick. The epididymis contained sperma- 

tozoa. 

SEMEN: 

One sample was obtained from this bull on March 7, 

86 days beThre operation. Volume was 3 ml. The sperm 

concentration was 385,000 ou. mm. MotIlity 4. The semen 

was creamy in color and thick. It had. an average storage 

capacity. (See tables 12 and 13.) 



Table No. 12 
Semen Quality, Bull 61, Hereford 

March 7 June 2 June 29 

Volume 3 ml. (Biopsy) (Autopsy) 

Motility 4 

Sperm cono. 385,000 o/mm. 

Color Creamy 

Storage cap. Average 

Viscosity Thick 

Abnormals per M 

Tailless 60 

Coiled tails 39 _______________________ 
Total 99 - ______________________ 

Table No. 13 
Testis Histology, BUll 61, Hereford 

Biopsy Autopsy 

No. tubules 34 50 

Lumen content Few sperm, mpty, otherswith eel- 
cellular debris lular debris 

Share of tubules Round Round - oval 

M. propria More or less Regular 
thick 

Spermatogenesis Some tub. Some activity. In others 
active Sertoli cells had In- 

creased 

Intertubular 
tissue Regular Increased 

Euidi&vmis Sperm cells 

Note the big difference in the number of tubules to the 

field between biopsy and autopsy. No adequate interpreta- 

tion is here offered for this. 



Case No. 7, Bull 5, Hereford. 

BIOPSY SAÌLES: 

One sample was obtained from this bull from the left 

testicle on April 3. 

Left testicle. Showed 22 tubules per field. Some of 

the tubules contained sperm cells. The shape was regularly 

oval, with a membrana propria of usual thickness. 
Some of 

the tubules were actively producing sperm. The inter- 

tubular tissue was normal in amount. 

AUTOPSY OBSERVATIONS: 

Right testicle. It was in good condition. The 

glandular tissue had a yellow color. Size: 15.5 z 7.5 i 

6.5 orn. 

Left testicle. When it was sectioned with a knife 

there was approximately 20 ini. of a brown transparent 

liquid which had formed between the tunica albuginea 
and 

the testicle. All the testicle was encapsulated. It was 

a hematoma in a resorption stage. Size: 15.5 x 6.5 x 

5.2 orn. 

AUTOPSY SAii1PLBS: 

Left testicle. 55 tubules per field. Inside the 

tubules there were globular oeils and a few sperm. 
Tubules 

were oval. The membrana propria was thick. The inter- 



tubular tissue had increased. The epididymis had an 

abundant amount of connective tissue and contained fluid 

substance but no sperm cells. Samples from the middle, 

superficial and deep parts of the testes showed little 

activity in the tubules. 

S1tI: 

Three semen samples were obtained, one on February 5, 

56 days before operation. A second sample was obtained on 

May 28, 54 days after operation, and the last sample was 

obtained on June 25, 85 days after operation. The volume 

varied from 4.1 to 7 ml. Motility averaged 5. Sperm con- 

centration ranged 725,000 to 925,000 per eu. mm. The 

color was creamy white. The storage capacity was good. 

The semen was thick. (See tables 14 and 15.) 
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Table No. 14 
Semen Quality, Bull 5, Hereford. 

Feb. 5 April 3 May 28 June 25 June 29 

Volume 4.1 ini. (Biopsy) 7 ml. 5 ml. (Autopsy) 

Motility 5 5 5 

Sperm cono. 725,000 925,000 745,000 
o/mm. 0/mIn. c/mm. 

Color Creamy Creamy Creamy 
white white white 

Storage cap. Good Good Average 

Viscosity Thick Thick Thick 

Abnormal s 
perM 

Tailless 78 135 255 

Coiled tails 24 '75 153 

Broken at neck 12 24 

Total 114 210 432 

Table No. 15 
Testis Histology, Bull 5, Hereford 

Biopsy Autopsy 

No. tubules 22 35 

Lumen content Some sperm 

Shape of tubules Regularly oval 

M. propria 

Spermatogenesis 

Intertubular 
t is sue 

Epididymis 

Regular 

Some activity 

Regular 

Sperm and oeils 

Irregularly oval 

Thick 

No activity 

more ased 

No sperm. Fluid. 

substance 

Notethe big difference in the number of tubules to the 
field between biopsy and. autopsy. No adequate interpreta- 

tion is here offered for this. 
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Case TTo. '7, Bull 5, HereThrd 

Fig. 5. Biopsy sample showing an active 
tubule (upper part, left side o the 

picture). x120 

Fig. 6. Autopsy sample. The tubule at 

right side shows activity. x120 
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Case No. 8, Bull 33, Angus 

B IOPSY SAMPLES: 

One sample was taken from this bull from the left 

testicle on June 2. 

Left testicle. Showed 25 tubules per field. The 

lumina of sane tubules contained globular cells. Some of 

the tubules had empty lumina. The shape was oval, round. 

or elongated. The membrana propria was of regular thick- 

ness. The degree of spermatogenesis was irregular, show- 

ing in some oases only aDermatogonla separated from the 

basal membrane. Some tubules were active. The inter- 

tubular tissue was abundant. 

AUTOPSY OBSERVATIONS: 

Right testicle. It was in good. condition. Size: 

16 X 7 X 7.5 cm. The glandular tissue appeared yellow in 

color when sectioned with the knife. 

Left testicle. The cicatrix was found nearly opposite 

to the epididymis, slightly above the mid-point. The 

glandular tissue also apoeared. light yellow in color. 

Size: 15 x 8 x 8 cm. A slight adhesion was found in the 

eDididymis. 

AUTOPSY SAItPLES: 

Right testicle. There were 31 tubules per field.. 
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Some lumina contained sperm cells. The shape oÍ the 

tubules was regularly round and oval. Some o the tubules 

presented. a thin membrane, but others a thick one. Some 

tubules were in active spermatogenesis. The intertubular 

tissue was regular. The epidid.ymis showed an abundant 

amo'mt o sperm cells. 

Three semen samples were obtained, one on 'ebruary 5, 

li? days before operation; a second sample on May 28, 4 

days before operation, and. the last one on June 25, 23 days 

after operation. The volume ranged from 9.1 to li ml. 

Motility ranged from 4 to 5. The sperm concentration 

ranged from 660,000 to 745,000 per cubic millimeter. The 

color was creamy white, Thick seinen. Storage capacity, 

average. (See tables 16 and. 17.) 
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Case No. 8, Bull 33, Angus 

Fig. '7. Biopsy sample. The central 
tubule of the picture shows activity, 
the rest of them containing sperma- 
togonia. x120 

Fig. 8. Autopsy sample. Tubules in 
active spermatogenesis. Spermatozoa 
can be seen attaohed. x120 
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Table No. 16 
Semen Quality, Bull 33, Angus 

Feb. 5 May 28 June 2 June 25 June 29 

Volume 9.5 ml. 11 ml. (Biopsy) 9 ml. (Autopsy) 

Motility 5 5 4 

Sperm cono. 660,000 720,000 745,000 
o/mm. o/mm. o/mm. 

Color Creamy Creamy Creamy 
white white white 

Storage cap. Average Average Average 

Viscosity Thick Thick Thick 

Abnormal s 
per M 

Tailless 186 75 285 

Coiled tails 18 42 129 

Large heads 

Broken at neck 6 

Total 204 123 414 

Note: It is significant that this bull was inThrtile in 
1944. 

Table No. 17 
Testis Histology, Bull 33, Angus 

Biopsy Autopsy 

No. tubules 25 31 

Lumen content Some sperm Some sperm 

Shape of tubules Round - oval Round - oval 

M. propria Regular Variable 

SDermatogenesis Some activity Some activity 

Intertubular 
tissue Regular amount Regular amount 

Bpididymis Sperm oeils 

Note: In this case biopsy showed a similar picture to 
autopsy. 
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Case No. 9, Bull 410B, Holstein 

B IOPSY SA11PLS: 

Two samples were obtained from this bull, one scalpel 

and one punch from left test lele Ofl May 3. 

Left testicle. Showed. 71 tubules per field. The 

lumina contained some cellular debris. 

regularly oval and round in shape with 

propria. In some o' them the germinal 

reduced to Sertoll cells only. Leyd.ig 

Other tubules showed only spermatogon1 

tissue was abundant in some places but 

The tubules were 

a normal membrana 

epithelium was 

cells were scanty. 

.. The intertubular 

in general scanty. 

AUTOPSY OBSERVATIONS: 

Right testicle. An old hematoma encapsulated was 

Thimd in the right testicle. The cicatriz was slightly 

below the middle zone on the side opposite the epidid.ymis. 

The cicatriz had adhered to the tunic. Size: 8 X 5 z 

4.5 cm. 

In this case, both testes had an inflammatory area in 

the nearby tissues which may have been due to the toxic 

albumin from the hematoma. 

AUTOPSY SAMPLES: 

Left testicle. Showed. 74 tubules per field.. There 

was cellular debris in some tubules. The germinal 
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epithelium was reduced to Sertoli cells. The membrana 

propria was thick. There was no spermatogenesis, only 

synoytial cells. Some tubules contained spermatogonia. 

The intertubular tissue was scanty. The epididyniis 

showed. only cellular debris. There was an azoospermia 

due to immaturity. 

S2IfFN: 

No semen sample was obtained from this bull, even 

after several attempts to collect. (See table 18.) 



Case No. 9, BUll 410B, Holstein 

Fig. 9. No activity in the tubules. 
Germinal epithelium showing only 
spermatogonia. Immature animal. x120 

Fig. 10. Autopsy sample. No sperma- 
togenesis. Increase o Sertoli synoy- 
t juin. linniature animal. x120 



Table No. 18 
Testis Histology, Ruli 410B, Holstein 

Biopsy Autopsy 

No. tubules 71 74 

Lumen content 

Shape of 
tubule s 

M. propria 

Spermat ogene sis 

Intertubular 
tissue 

Epididymis 

Cellular debris 

Round - oval 

Thick 

Some debris 

Round - oval 

Thick 

Increase of Sertoli Increase of Sertoli 
cells oeils 

Scanty Scanty 

No sperm. Cellular 
debris 

Note: In this case biopsy showed a similar picture to 
autopsy. 



DISCUSSION AND SUIULLRY 

A etud.y o impaired fertility by means of testioular 

biopsy and semen examination has been made in nine bulls. 

The biosy technic consists o obtaining a piece of tissue 

which is small enough that its removal does not seriously 

injure the testicle yet sufficiently large to give a 

representative histological picture. Biopsy samples were 

obtained with a biopsy punch after an incision in the 

scrotal wall and the testicle incised with a scalpel. 

The size of the samples obtained varied in diameter from 

4 to 5 millimeters. A technic for testicular biopsy has 

been given followed by a comDarative study of samples 

obtained In biopsies and. autopsies. Semen samples were 

obtained by means of the artificial vagina. 

Since the role of the bull is the production of sperm 

cells oaable of fertilizing the ovum, it is desirable to 

be able to evaluate reliably his potential reproductive 

oapaoity. The bulls used. in this study had. not a very 

good quality of semen, with the exception of bull 5, Here- 

ford.. Good semen was correlated with a satisfactory pio- 

ture in the examination of biopsy samples. In the case 

of young bulls the quality of semen corresponded to an 

immature testicle. 

The microscopical picture did not show the condition 

called. "normal" according to the classical description of 
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the histology books, because of the natural variation of 

the testicular tissue. 

Because of the inflammation probably due to the biopsy 

operation, some autopsy samles showed a different his- 

tological picture than did the biopsy. In four oases 

biopsy samples corresponded to the autopsy, oases 4, 5, 8 

and 9, tables 8, 11, 17 and 18. 

It is suggested that improvement in biopsy technic 

over that described herein might be effected (1) by 

minimizing trauma; (2) by allowing intervals of less 

than a day, 30, 60 and 90 days between biopsy and autopsy 

(or castration) and thus learning the period of recovery; 

and (3) by obtaining for comparison a more complete series 

of semen ejaculates. 

Once the technic is well worked out it should prove 

most reliable in evaluating potential fertility in the 

bull and in studying changes in the testis due to age, 

diet, pathology, etc. 
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CONCLUS IONS 

1. Testicular biopsy oan be a non-interfering pro- 

cedure if, in the operation, care is taken: (a) In the 

method of holding the animal; (b) In asepsia of instruments 

and field of operation; (o) In avoiding the blood vessels 

as much as possible; and (d) In considering that the more 

the gland is injured the more deleterious will be the 

effect on the gland due to the trauma. 

2. One good superficial testicular sample would seem 

to be ample to give a general picture of the gland. 

3. Testicular biopsy is valuable in determining 

azoospermia or holigoapermia and. for the diagnosis of the 

failure of the tubules, such as regressive and. degenera- 

tive lesions, sclerosis, etc. 

4. Testicular biopsy is valuable as an indicator of 

the severity of a given pathologic process and for deter- 

mining the improvement or failure due to treatment by 

means of several biopsies. 

5. Testicular biopsy is valuable in estimating the 

extent of spermatogenesis since it gives the most positive 

evidence of the functional state of the testicle, which 

can be only assumed in the case of' semen examination. 
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