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INTRODUCTION

Spermatogenesis has known to
be affected in a variety of ways
when the testis is subjected to dif-
ferent physiological treatments. A
quantitative histological analysis of
testicular cells is therefore neces-
sary to evaluate the extent of the
changes in speramtogenesis ( Lino,
1971 ). Extensive studies on the in-
fluence of age and season on the
reproductive capacity of the stal-
lion are available in the literature
(See Johnson & Thompson,
1983; Johnson & Tatum, 1989).
However, the consequences of sea-
sonal and age-related changes in
numbers of germ cells, Sertoli cells
and Leydig cells have received
limited attention. Since stallion ex-
perience several seasonal and age-
related influences, horse testis may
serve as a useful model for study-
ing the corresponding possible
changes in numbers of these cell
populations (Johnson & Tatum,
1989).

Therefore, the present investiga-

tion was intended to: 1) determine
the changes in numbers of germ
cells, Sertoli cells and Leydig cells
as modulated by age and season;
and, 2) determine if a relationship
existed between the number of ei-
ther of the two somatic testicular
cells and spermatogenesis in Arab
and native stallions.

MATERIAL
AND METHODS

eneral:

Testes were collected from 28
Arab and native stallions with un-
known breeding history along a
complete annual cycle. These ani-
mals were surgically castrated at
the Department of Surgery, Faculty
of Veterinary Medicine, Giza and
the Veterinary Hospital of the
Armed Forces. All stallions were
clinically sound and their testes
were normal both grossly and mi-
croscopically. Tooth replacement
and wear were used to determine
the age of horses which ranged
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form 3-18 years.

Age related data were assigned
to three groups : group I (3-<6
vears,n=12) , group Il (6-<13 years
, m=26) and group Il (13-<18
Years , n=18 testes). The four sea-
sonal periods were designated as :
winter (December - February ,
n=16) , spring (March - May ,
n=14) , summer (June - August,
n=14) and autumn (September -
November , n=12 testes). The
testes from each horse were
weighed immediatly upon removal.
The tunica albuginea was removed
and weighed , and the weight of
testicular parenchyma was calcu-
lated as the difference . Left and
right testes from each stallion were
vsed for quantitative determina-
tions of germ cells , Sertoli cells
and Leydig cells .

Histn[ggiga] evaluations :

For these evaluations , small
pieces of testicular tissue were
fixed in Bouin's solution , dehy-
drated in ascending grades of etha-
nol , cleared in xylene , embedded
in paraffin and sectioned at 5-7p
thick . Sections were stained with
periodic acid-Schiff's reagent
(PAS) and counterstained with
hematoxylin (Drury & Walling-
ton , 1980) . Two slides per testis ,
each containing sections of tissues
from the same tissue block but sep-
arated by several mm , were pre-
pared . Spermatogonesis was as-
sessed by determining the number
of spermatogenia, young and old
primary spermatocytes, round sper-

B8,

matids and Sertoli cells nuclei a
stage I (Swierstra et at ., 1974) ¢
the cycle of the seminiferous epi
thelium (Berndtson, 1977
Berndtson et at,, 1983). Analyse
of the germ cells and Sertoli cell
were performed on crnss-section @
the seminiferous tubidles, where th
number of the different cell type

was cstimated by counting thei

distinctive nuclei. These cells wer
cnumerated in a total of 50 roun
tubular cross- sections for eac
stallion . Leydig cell number wa
determined in a total of 50 randor
microscopic fields (ocular, 15X
objective 40) per stallion. Th
maximum length and the maxi
mum width of the Sertoli cell nu
clei as well as the diameters o
Leydig cells and their nuclei wer
measured using a calibrated ocula
micrometer. The resulting crud
counts were converted to trul
counts by Abercrombie's proce
dure, where true count = crudt
count x (section thickness ) + sec
tion thickness+nuclear diamete!
(measurements in microns, Aber
crombie, 1946; Berndtson, 1977)

Statistical Analysis:

Data were expressed as mean =
s.e.m. The effects of consecutivi
ages and seasons were tested b!
one- way analysis of variance. |
the F- value was significant, differ
ences in means amongst group!
were evaluated by the Studentizel
range Q method. The relationship!

'>* amongst the studied parameters
Vet.Med.J.,Vol.40,No.3(1992)

CamsScanner = LWgd 4> guuaall


https://v3.camscanner.com/user/download

On spermatogenesis

Table (1) : Effect of age on the studied testicular parameters (mean = SEM) .

“Group |

Ko GCrm]:g IT'T Group 111 | Overall
«-<byrs - < » M
Parameter m=13) | (n= 26" 13“' . ]18 ’ 0 :'52}
Parenchymal weight (g) 15286 | yeagpd| 137780 | 15314
74 ; ;
Numbers of germ cells:] ke *298 =393 +2.57
Spermatogonia 3284 4.08b 328 162
=0.11 +0.13 2024 = 0.06
: 13.672
Young primary spermatocytes . 047 :70{22 13052; 1521
g =027
Oid primary spermatocytes 16.122 20.40P 16.002
£0.60 < \ 18.10
=0.63 =050 +0.36
Round spermatids 54822 68.00b 53212 60.42
Sertoli cells] L B v =181 | 111
. 15.37¢ b 15.29
N 16.70ad 13.21
mmbers of cells 2042 |  op 2061 | =033
12.01 11.85 11.79
Lenght of nucleus (um) 025 110?‘55 2029 | =027
Wideh of nucleus (um) s 6.25 vl -
=0.09 <012 =0.10 =0.07
. ; 18.27 18.00
M zximum nuclear diameter (um) +028 ﬂ)?} :%,1230 +035
Leydig cells 2
Numbers of cells 85.11¢ | 97 y5ad 74,560
2238 | o108 aim. | MY
Dizmeters of cells (um) 14.63 14.82 1535 1495
=035 =051 = 0.47 +0.28
, : 6.42 6.35
Dizmeters of nuclei (um) £ 0.12 fﬁo <014 :66534

1 Numbers per stage | tubular cross-section ,

2 Numbers per microscopic field (ocular, 15 x objective 40)

25 Means in rows with different superscripts differ (P<0.01)
<59 Means in rows with different superscripts differ (P<0.05)
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were estimated by correlation coef-
ficients. All statistical methods
were carried out according to
Snedecor and Cochran (1976).

RESULTS

Histological evaluation of the
numbers of spermatogonia, young
and old primary spermatocytes,
round spermatids and Sertoli cells
nuceli per stage I tubular corss-
section, revealed that all stallions
had active spermatogenesis. stage |
of the seminiferous epithelium cy-
cle was identified in tubules form
the complete disappearence of lu-
minal spermatozoa to the onset of
elongation of spermatid nuclei
(Fig.1). The spermatids were usu-
ally located in 3 to 4 layers and ap-
peared as round cells with pale nu-
clei, under them there were two
layers of spermatocytes. The upper
layer of spermatocytes was older
and their nuclei were in pachytene
phase . The lower layer on the ba-
sal membrane, between the sper-
matogonia, young spermatocytes
(leptotene) were observed. The
basement membrane was lined
with a few A spermatogonia and
their nuclei were pale and contain
chromatin in the form of dust-like
particles (Fig. 1). The nuclei of
Sertoli cells appeared slightly sep-
arated from the tubular membrane
and had a polymorphus shape with
a large nucleolus and a general dis-
tribution of chromatin in fairly fine
granulations (Figs. 2 & 3). The inte
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Fig.(1): A section of stallion testis in
stage I of the seminiferous ep
ithelial cycle.

(PAS technique , X 410)

Fig.(2): A section of mature stallion
testis in stage I during the
breeding season showing the abun
dant numbers of germ cells and
Sertoli cells (arrows).

(PAS technique , X 800)

rstatial tissue appeared as a narrow
spaces or triangular areas between
the seminiferous tubules. The inter-
stitial or Leydig cells made up the
majority of the interstitial tissue
and were almost tightly packed
together accompanied with ves-
sels. The Leydig cells had a polyg-
onal or round shape with large
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Fig.(3): A section of a testis of ma
ture stallion in stage I during the
non-breeding season. Notice the de

crase in number of germ cells and

rtoli cells(arrow).

(PAS technique , X 800)

(4): A section of mature stallion
during the breeding season. No-
: the abundant number of Leydig

PAS technique, X 800)

nd or slightly oval nuclei (Figs.
As no significant differences
te found between testicular pa-
neters studied for the right and
ltestes or between Arab and na-
¢ horses, the data were tabulate
spective of testis side and
ed. The overall mean values ( =
m.) of parenchymal weight,

Fig.(5): A section of mature stallion
testis during the non-breeding season,

Notice: The decrease in number of
Leydig cells.

(PAS technique, X800)
numbers of germ cells, numbers of
Sertoli cells and numbers of Ley-
dig cells as well as the dimensions
of Sertoli cell nuclei, Leydig cells
and Leydig cell nuclei are present-
ed in Table 1.

The pattern of changes in the
mean values (+ s.e.m.) of the stud-
ied testicular parameters due to age
are depicted in Table 1. Age influ-
enced parenchymal weight (P <
0.05), numbers of all germ cell
types (P < 0.01), numbers of Serto-
li cells (P < 0.01) and numbers of
Leydig cells (P < 0.01). The high-
est values for these criteria were
achieved by stallions of age group
Il (6 - < 13 years), whereas the
lowest values were reported later in
life. Age had no significant effect
of the three diminsions of Sertoli
cell nuclei, diameter of Leydig
cells and/or diameter of Leydig cell
nuclei (Table. 1). Based upon the
number of round spermatid "the
most advanced germ cells enumer-
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Table (2) : Correlation cocfMicients amongst the studled parameters.

Numbers of | Numbers of | Numbers of
Parameter Sertoll cells | Leydig cells {Spermatogonia

Age:
<13 Yeurs ™0 0.702** 0.717*¢ 0.642°¢

Overall ("=£8) -0.215 -0.224 -0.180
Perenchymal weight 0.760 0.690°* 0.768°**
Numbers of Sertoli cells B 0.638** 0.600**
Numbers of Leydig cells 0638 | e 0.587%*
Numbers of germ cells :
Spermatogonia 0.600** 0.587¢* eeeee
Young pnmary spermatocytes 0.553** 0.549°+ 0.860**
Old primary spermztocytes 0.640** 0.590°* 0.854°*
Round spermatids 0.629** 0.580°** 0.840**

*¢ Significant 2t 1% level

kighest (P < 0.01) in stallions of
age group II. Neverthcless, in
group i and group 111, the produc-
tion of spermatozoa averaged only
zbout 80% and 78%, respectively
of the cperm production rate for
stallions of age gorup Il.

The relationships amongst the
studied testicular parameless are
listed in Table (2). Age and num-
bers of cach of Sertoli cells, Leydig
celis and spermatogonia were high-
ly (P < 0.01) correlated up to 13
years old stallions, whereas a re-
verse relationships were existed
later in life. Numbers of spermato-
gonia, Sertoli cells and Leydig
cells accounted for 59% , 58% and
48% of the variation in parenchy-
mal weight, respectively, On the
other hand, highly significant (P <
0.01) correlations were obtained
between numbers of each of germ

92

cells and numbers of either of Ser-
toli cells or Leydig cells (Table 2).

Seasonal changes in thc mecan
values (= s.e.m.) of the studied pa-
rameters are presented in Table (3).
Vith the cxception of the dimen-
sions of Sertoli cell nuceli and di-
ameters of Leydig cells and their
nuclei, season exerted a profound
effect (P < 0.01) on all testicular
criteria studied (Table 3). The
highest values for parenchymal
weight, numbers of each of germ
cells, Sertoli cells and Leydig cells
were observed in spring and winter
(Figs. 2 & 4), followed by summer,
then reaching their lowest values in
the autumn (Figs. 3 & 5). Seasonal
changes in the number of spermat-
ogonia or spermatocytes ultimately
reflected in similar changes in the
number of more advanced

Vet.Med.)., Vol,40,No,3(1992)
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Table (3) : Effect of season on the studied testicular parameters (mean = SEM).

Winter Sprin} Summer Autumn
Parameter n=16) | (n=14) (n=14) (n=12)
Age (Years) 9.78 10.39 8.96 10.04
_ +0.93 =1.16 21.10 £]1.22
Parenchymal weight (g) 157.752 | 166.100 14571 | 13562b
+3.33 24.42 £4.39 +5.92
Numbers of gerin cells:]
Spermatogonia 3.740 4.45b 311¢ 3.00¢
+0.10 £0.12 £0.14 +0.10
J 15.462 20.800 12.50¢ 11.45
1 .
YOUOE prmacy Ehecmmncyiss £0.47 +0.80 20.56 +0.48
. 18.61a 24.2% 14.81¢
Old primary spermatocyles 14.14
Pr— " : 053 | =056 2070 | 2046
Round spermatids 59.40d 70.24ae 56.10b 53.71b
+3.78 *2.47 22.34 B
Sertoli cells:! 5
15.70d 17.52ae 14.13b 13.500
Numbers of cells +0.55 +0.63 =0.47 =0.58
11.96 11.85 11.68 2
Lenght of nucleus (um) +0.25 £0.22 =0.36 ill)g‘i
. 6.25 6.26 6.25 6.25
Width of nucleus (um) +0.10 0.10 =0.10 20.12
Maximum nuclear diameter (1m) | 18.21 18.11 17.93 17.87
=0.28 =0.25 20.32 2047
Leydig cells :2
£3.77 23.32 2211 2296
Dizameters of cells (um) 15.15 15.40 14.85 14.43
£0.55 20.27 £0.45 =032
Diameters of nuclei (um) 6.60 6.62 6.51 6.40
20.19 20.16 20.21 =0.14

I Numbers per stage I tubular cross-section ,
2 Number per microscoplc field (ocular, 15 x , objective 40)

#,b,Means in rows with different superscripts differ (P<0.01)
d/¢ Means In rows with different superscripts differ (P<0.05)
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germ cells and all displayed similar
scasonal changes as did the other
testicular criteria studied (Table 3).
The sperm production rate during
winter, summer and autumn aver-
aged 84%, 80% and 76% of that
reported in spring, respectively.

DISCUSSION

On the basis of quantitative his-
tological evaluation of the numbers
of germ cells and Sertoli cell nuclei
per stage | (Swierstra et al., 1974)
seminiferous tubular cross-section,
all stallions had active spermato-
genesis. However, the present re-
sults revealed further evidence on
the age-related changes in spermat-
ogenesis, parenchymal weight,
numbers of Sertoli cells and num-
bers of Leydig cells. Age-related
increase in sperm prodution rate up
to 13 years old stallions, coincided
with a similar increase in paren-
chymal weight, numbers of Sertoli
cells and Leydig cells. These find-
ings are in partial agreement with
Johnson & Neaves (1981), John-
son & Thompson (1983, 1987)
and Johnson and Tatum (1989),
who reported that horses experi-
enced an increase in testicular
weight, numbers of Leydig cells
and Sertoli cells with advancing
age up 1o 20 years, and the changes
in numbers of spermatids largely
occurred with corresponding
changes in parenchymal weight
and numbers of somatic testicular
cells. Moreover, a similar peak was
reported in the gonadal sperm re-

94

serve (El1-Wishy et al., 1980),
extragonadal sperm resern
(Amann et al,, 1979) and 1)
number of ejaculated spermatoz
(Pickett et al., 1979; E
Baghdady et al., 1990). The stror
relationships reported herein b
tween parenchymal weight an
numbers of each of germ cells, Se
toli cells or Leydig cells suppo
the speculation of Berndtson et a
(1987) that testicular developme
might continue until Sertoli cell
had reached their maximal capacit
for maintaining the integrity of th
blood-testis barrier, providin
physical contact with germ cells ¢
providing a biochemical milieu fz
vourable to germ cell developmen
The increase in number of spermal
ogonia in stallions of 6-13 year
old (group II), is consistent with in
creased parenchymal weight am
numbers of somatic cells includin;
Sertoli cells which might be driver
by the need to accomodate mon
spermatogonial progney at that agt
(Berndtson et al., 1987; Johnsot
& Tatum, 1989). Similarly, num
ber of Sertoli cells has been corre
lated with number of spermatoge
nia in the rat, ram and bul
(Hochereau-de Reviers & Cou
rot, 1978). The finding that th
germ cell: Sertoli cell ratio in
creased from young (group 1) ¥
mature (group 11) or old (group 111
stallions (5.72 vs 6.56 vs 6.51, ¢
spectively) is confirmed by Johm
son & Thompson (1983) and
Jones & Berndtson (1986), wht
reported a predictable increase 1

Vet.Med.J.,Vol.40,No.3(1992)
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gallions. However, once the maxi-
mal germ cell: Sertoh cell ratio has
peen reached (Johnson & Tatum,
1989), the innate capacity of semi-
piferous tubules to house only 8%
and 21% more Sertoli cells in ma-
ture over young and old stallions,
respectively limits the total number
of germ cells that can be accomo-
dated in the testis. Hence, the num-
ber of Sertoli cells is related to pa-
renchymal weight, numbers of
spermatogonia and numbers of
round spermatids, changes in num-
bers of Sertoli cells may regulate
spermatogencsis in the stallion
(Johnson & Tatum, 1989),
through support and nutrition of
germ cells, spermiation of mature
spermatids, movements of young
germ cells, phagocytosis of degen-
erating germ cells and residual
‘bodies, secretion of proteins, for-
‘mation of blood testis barrier, cell-
to-cell communication (Dym &
‘Madhwa Raj, 1977) and through
secretion of a mitogenic polypep-
tlide (Feig et al., 1980). Increased
‘values for Leydig cell number in
mature stallions (6- < 13 years) is
consistent with increased Leydig
cell function namely testosterone
production (Johnson & Neaves,
1981), which is required for com-
pletion of meiosis during spermat-
ogenesis (Steinberger, 1971). The
‘apparent reduction in numbers of
Leydig cells reported in older ages
(group I1I) would result in a corre-
' Sponding decline in testosterone
level (Gusmao et al., 1988;
‘Berndtson & Jones, 1989) and

h.md.s.,Vo1.4o,uo.3(19923

may increase the rate of cell loss
during the postprophase division
which ultimately result in reduced
rate of spermatogenesis (Johnson
& Thompson, 1983). Increased
Leydig cell numbers have been in-
duced experimentally by HCG ad-
ministration in adult rats and mitot-
ic figures were seen in the
interstitium on rare occassions
(Christensen & Peacock, 1980). It
is also possible that Leydig cell
numbers may have augmented
through differentiation of other in-
terstitial cells into recognizable
Leydig cells (Johnson & Neaves,
(1981). In some postpubertal stal-
lion testes, Johnson & Neaves
(1981) observed groups of cells
that appeared to be transition be-
tween fibrocytes and defenitive
Leydig cells. However, this as-
sumption cannot be ruled out until
a complete histometric census of
all interstitial cell types according
to age is performed to evaluate this
possibility. Evidence from the
present study cleared that numbers
of Sertoli cells, Leydig cells and
germ cells are interrelated. There-
fore, these results emphasize the
importance of age changes in num-
bers of Sertoli cells and Leydig
cells on regulation of stallion sper-
matogenesis. Moreover, age altera-
tion in parenchymal weight might
be influenced by age changes in
numbers of speramtogonia and
numbers of somatic testicular
cells.

Unlike some classical seasonal
95
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breeders that cease spermatogenc-
sis in the non-breeding season
(Short & Mann, 1966; Neaves,
1973), spermatogenesis in the stal-
lion continued at a reduced rate
throughout the non-breeding sea-
son (June-November). Based upon
the number of round spermatids,
sperm production rate in the spring
was 15% , 20% and 24% higher
than winter, summer and autumn,
respectively. The current results
confirmed the observations of
Berndtson et al. (1983), Johnson
& Thompson (1983) and Johnson
& Tatum (1989) on the seasonality
of equine spermatogenesis and the
nature of spermatozoa production
by a quantitative histological tech-
nique. Seasonal changes in sper-
matogenesis may be a function of
germ cell degeneration during
meiosis and seasonal modulation
of the number of A spermatogonia
(Johnson, 1991). In agreement
with Johnson & Thompson
(1983) and Johnson (1985), sea-
sonal changes in numbers of both
Sertoli and Leydig cells largely oc-
curred with corresponding changes
in parenchymal weight; changes in
sperm production rate is consistent
with seasonal changes in parenchy-
mal weight and number of Sertoli
cells. Also, the increase in number
of spermatogonia is consistent with
increased parenchymal weight and
numbers of somatic testicular cells
(Johnson & Tatum, 1989). These
seasonal changes could be induced
by photoperiod, which drives sea-
sonal changes in serum concentra-

tions of LH, FSH and testosterop,
and/or some unknown factory
(Clay et al., 1988; Johnson §
Tatum, 1989). Therefore, spring
peak in parenchymal weight an¢
sperm production rate, could be ex.
plained by an elevated A spermato.
gonia (Johnson, 1985, Johnson &
Tatum, 1989; Johnson 1991), the
numbers of Sertoli cells (Johnson

& Nguyen, 1986) and Leydig cells
(Johnson & Thompson, 1986;

1987).

While the source of additional
Sertoli cells in the breeding seasor

(spring and winter) and their fate
after the breeding season are un-
known, Johnson & Nguyen (1986,

calimed that interstitial growth
along the length of the seminifer-

ous tubules (such as would be
produced by mitotic activity) is
how the Sertoli cell population it
augmented in the breeding season.
The lack of age and seasonal ef-
fects on the average diameter of

Sertoli cell nuclei was confirmed

by average maximum nuclear di-
ameter (height and width). This
finding of similar nuclear siz
agrees with those found in light

horse breed (Johnson & Nguyen
1986) or other seasonal breeder:

such as the red deer ( Hoche-

reau de Reivers & Lincoln,
1978). Moreover, similarity in siz¢
of Sertoli cell nucleus amongst sea
sons and age groups, may reflect 2
continued base-line functional stat®
of Sertoli cells in all ages studi

throughout the year in which sper™
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goduction continues (Thompson
4 al., 1977; Johnson & Nguyen,
|986). Therefore, the number of
sertoli cells rather than their nucle-
if size may rcgulate spermatogene-
is in the stallion. Increased values
'or Leydig cell number in spring
ind winter (26% higher) compared
with summer and autumn 15 consis-
ent with increased Leydig cell
lunction namcly testosterone pro-
Juction. Previous studies of circu-
lating testosterone in horses have
thown higher levels in the breeding
icason (Berndtson et al, 1974);
these higher levels were sigmfi-
cantly correlated with intratesticu-
lar testosterone  contents
(Berndtson et al,, 1983; Johnson
& Thompson, 1986, 1987;
Berndtson & Jones, 1989). Both
circulating and intratesticular tes-
losteronc levels may be modulated
by seasonal fluctuations in concen-
trations of LH (Thompson et al,
1977), which influenced Leydig
cell numbers (Christensen &
Peacock, 1980; Johnson &
Thompson, 1983, 1987). Similar-
ly, Johnson and Thompson
(1987) reported that the number of
Leydig cells per testis was 53%
greater in the breeding season than
the non-breeding season and the in-
ratesticular testosterone content
Was significantly related to the
aumber of Leydig cells. The
Present results emphasize the im-
portance of seasonal changes in
numbers of Leydig cells on the
amount of smooth endoplasmic re-
ticulum (SER) available to produce

testosterone and on testosterone
content per testis in the stallion.
Furtheromre, the effect of season
on testicular steriodogenesis in
stallions may be a consequence of
changes in numbers of Leydig cell
rather than steriodogenic capacity
of individual Leydig cell (Johnson
& Thompson, 1987; Clay et al,,
1988). Lack of seasonal influences
on the size or cytoplasmic compo-
sition of individual Leydig cell was
previously noted by Johnson &
Thompson (1987) and was attrib-
uted to the continued production of
sperm in the stallion throughout the
year. In contrast, other seasonal
breeders such as the rockhyrax
(Neaves, 1973) or Soay ram
(Houchercau-de Reivers et al.,
1985), the scasonal effect on testos-
terone production was related to
the size of Leydig cells rather than
their absolute numbers. Both strat-
egies result in a change in the
amount of SER per testis, which
appear to be the primary determi-
nent of steriodogenic capacity
(Zirkin et al., 1980; Johnson &
Thompson, 1986, 1987).

In conclusion, the numbers of
both Sertoli cells and Leydig cells
fluctuate with the yearly reproduc-
tive cycle of the stallion resulting
in their peak values in mature stal-
lions (6 - < 13 years old) and in the
spring and winter seasons. Moreo-
ver, age and seasonal changes in
numbers of both somatic testicular
cells largely occurred with a corre-
sponding change in parenchymal
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weight and spermatogenesis in
Arab and native stallions.

SUMMARY

The study used 56 testes collected
from 28 Arab and native stallions (3-18
years) during a complete annual cycle.
The consequences of scasonal and age-
related changs in parenchymal weight and
in numbers of spermatogonia, young and
old primary spermatocytes, round sper-
matids, Sertoli cells and Leydig cells were
evaluated. There were statistically signifi-
cant seasonal and age effects on parenchy-
mal weight, numbers of Sertoli cells, Ley-
dig cells and spermatogenesis. Seasonal
changes in the above testicular parameters
were maximal in spring and winter, fol-
lowed by summer, then reaching their
minima in the autumn. The highest values
for these criteria were reached by stallions
of 6- <13 years, whereas the lowest values
were observed later in life. Neither age
nor season influenced the diameter of Ser-
toli cell nuclei, Leydig cell or leydig cell
auclei. The mechanisms by which the
numbers of both somatic testicular cells
fluctuate with the yearly reproductive cy-
cle of the stallion were discussed. Evi-
dence from the present results reveald that
numbers of Sertoli cells, germ cells and
parenchymal weight were interrelated.
Numbers of spermatogonia, Sertoli cells
and Leydig cells accounted for 59% 58%
and 48% of the variation in parenchymal
weight, respectively. The relationships ex-
isted between the number of either of the
two somatic testicular cells and spermato-
genesis were also scrutinized. The present
results emphasize the importance of age
and seasonal changes in numbers of Serto-
li cells and Leydig cells on regulation of

stallions spermatogenesis.
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