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ABSTRACT - Spermatogenesis is a complicated process with various factors that influence and
control it. I collected a number of male specimens of Trapelus lessonae in three latitudes (during
biological activity) that were different in climate. I removed testes for histological survey. H and E
staining techniques were used. The results of screening showed three phases of spermatogenesis
during biological activity for three different latitudes. Spermatogenesis timing differed in the three
latitudes. Timing of spermatogenesis differed in low elevation populations and began earlier than in
higher elevation populations.

permatogenesis is a complicated process
with a range of factors that influence it.
Molecular research indicates that spermatogenesis,
and its associated programme for controlling gene
expression, commences during changes from the
germinal layer into spermatozoid (De Kretser,
1993; Sarge et al., 1995) and these influences vary
across taxa (Phillips et al., 1987). Factors that
affect the process can be divided into two groups
- exogenous and endogenous. Both of these have
a direct and indirect affect on spermatogenesis
(Culler & Culler, 1977; Duvall et al., 1982;
Licht, 1984). Examples of exogenous factors that
can be named as environmental factors include
temperature (Bona-Gallo & Licht, 1983; Gavaud,
1991), photoperiod (Mendoca & Licht, 1986;
Whittier et al., 1987; Beaupre et al., 1997), dryness
and moisture of environment (Shine, 1985; Vitt &
Congdon, 1978). Examples of endogenous effects
include steroidal hormones, nervous system (e.g.,
Tokarz et al., 1998; Rhen & Crews, 2002) and fat
resource (Diaz et al., 1994; Castilla & Bauwens,
1990; Torki, 2006, 2007a,b). There are likely to be
other factors that also affect spermatogenesis that
are still to be discovered (Phillips et al., 1987).
In temperate-zone lizards with reproductive
cycles influenced by climatic season, the male
testicular cycle is divided into two well-defined
phases: (a) the regenerative phase that occurs
in the spring and is characterised by sustained
sperm production, and (b) the degenerative
phase that begins in late summer, where a break
in spermatogenesis is observed (Fitch, 1970;

							

Lofts, 1987; Castilla & Bauwens, 1990). Many
studies have shown the effects of latitude on the
reproductive ecology of animals (Rising, 1987;
Young, 1994; Armbruster et al., 2001).
This study investigated the influence of climate
gradient as an exogenous factor on spermatogenesis
of Trapelus lessonae (Sauria, Agamidae) from the
western Iranian plateau, on the western slope of the
Zagros Mountains. The study site was located in
Lorestan province between mid-Zagros (northern
and eastern Lorestan) and southern Zagros
(southern Lorestan).
Based on its climate Lorestan province is
aptly named ‘little Iran’ (Torki, 2010), and has
three different climates across three latitudes.
These climates are as follows: (1) cool-temperate
in northern Lorestan, geographic position
approximately 34°05’N, 47°55’E, 1900 m ASL,
466.4 mm annual rainfall, (2) temperate climate in
mid-Lorestan, geographic position approximately
33°29’N, 48°22’E, 1100 m ASL, 363.5 mm annual
rainfall, (3) warm temperate in southern Lorestan,
geographic position approximately 33°13’N,
47°49’E, 650 m and 337.4 mm annual rainfall.
Based on personal observations, biological
activity of lizards in these three latitudes was
crudely divided as follows; in the northern latitude,
lizards hibernate for five months, from October to
February (Torki, 2006, 2007b), in the mid-latitude,
lizards hibernate for three months, from November
to January, and finally in the southern latitude,
lizards hibernate for two months, from December
to January.
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MATERIALS AND METHODS
Male specimens of Trapelus lessonae were
collected across all aforementioned latitudes during
normal diurnal activity. In the first latitude, 30
specimens were caught; in the second latitude, 33
specimens, and third latitude 42 specimens. Lizards
were euthanized and testes of each specimen were
removed during each month. Testes were fixed in
96% ethanol, cleared in xylene and embedded in
paraffin. Histological sections were cut at 5-7 µm,
in haematoxylin followed by an eosin counterstain
(H&E). The sections were then examined under
light microscopy. To determine spermatogenesis
timing and effects of geographic variation, a Tukey
HSD test was used.
RESULTS AND DISCUSSION
Based on Tukey HSD test (α = 0.05),
spermatogenesis timing for the three latitudes
varied as follows: Latitude (1) was divided into
three phases (a) from March to May, phase (b)
during June and July, phase (c) during August and
September. Latitude (2) was divided into three
phases, (a) from February to April, phase (b) during
May and June, and phase (c) from July to October.
Finally, latitude 3 was divided into three phases, (a)
from February to April, phase (b) during June, and
phase (c) from July to November. In all latitudes,
during phase (a) spermatozoa were found in the
lumen of seminiferous tubules with primary and
secondary spermatocytes (Fig. 1). During phase
(b), in most specimens, spermatozoa were found
in the lumen of seminiferous tubules with primary
and secondary spermatocytes. Finally, during phase
(c) lumen of seminiferous tubules were found, but
without spermatozoa or spermatocytes.
Usually spermatogenesis timing is related to
environmental conditions (Duvall et al., 1982;
Whittier et al., 1987). Timing of spermatogenesis
activity has previously been described by the
author (Torki, 2006, 2007 a, b). In this experiment,
spermatozoa in the lumen of seminiferous tubules
have been found. Therefore, spermatogenesis
activity in this study occurred primarily during
phase (a) because during this phase spermatozoa
were found in the lumen of seminiferous tubules
and also on primary and secondary spermatocytes.
Based on these results, active spermatogenesis in
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the three latitudes occurred during two different
times as follows: during March to May in the first
latitude and during February to April in the second
and third latitudes. Phase (b), named by the author
as a ‘transitional phase’ (Torki, 2006, 2007a,
b), had a duration of two months in the first and
second latitudes but only one month in the third
latitude. Inactive phases during biological activity
in the first latitude were shorter (two months) than
in the other latitudes (five months).
Spermatogenesis occurs in reptiles at different
times (Sherbrooke, 1975; Torki, 2006, 2007a, b)
across temperate regions. In reptiles, it is often
observed in spring and early summer (Fitch, 1970;
Lofts, 1987; Castilla & Bauwens, 1990). In some
temperate regions, spermatogenesis in lizards occurs
after hibernation (Fitch, 1970; Lofts, 1987; Castilla
& Bauwens, 1990). In the tropics, spermatogenesis
can occur continuously (especially in the ITCZ
region = Inter Tropical Convergence Zone) (e.g.,
Sherbrooke, 1975; Hernandez-Gallegos et al.,
2002; Torki, 2006, 2007a). However, in some
tropical regions, spermatogenesis is not continuous
and alternation of spermatogenesis occurs (Wilhoft
& Reiter, 1965; Marion & Sexton, 1971). The
effects of elevation in spermatogenesis timing in
one tropical region have been shown to be zero
(Hernandez-Gallegos et al., 2002) but in this study
of a temperate species spermatogenesis timing is
clearly related to elevation of the sampled lizard;
that in turn could be related to temperature and other
climatic conditions. At low elevations that have
high temperatures, spermatogenesis commenced
earlier in populations of T. lessonae than at higher
elevations which have lower temperatures.
Lizards of temperate regions in other studies
presented two periods in spermatogenesis with a
degeneration and regeneration period (e.g., Lofts,
1987; Castilla & Bauwens, 1990). In the Zagros
Mountains the degeneration period in autumn
and winter (or hibernation period) occurred and
regeneration started during spring and lasted across
summertime biological activity (Torki, 2006,
2007a, b). The duration of the two periods therefore
suggests that spermatogenesis is related to climate
condition and hibernation timing for a number of
lizards in the region (e.g., Diaz et al., 1994; Huang,
1997; Torki, 2007b). The results herein confirm
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Torki, 2006, 2007a, b). This study confirms the
influence of climate gradient to spermatogenesis
timing in Trapelus lessonae, in the western
Iranian plateau.
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Figure 1. Seminiferous section during spermatogenesis
active in phase (a) in Trapelus lessonae. S1: first
Spermatocyte; S2: secondary Spermatocyte; S3:
spermatid; S: Spermatozoa; IC: Interstitial cells.

this notion for Trapelus lessonae because duration
of degeneration from cold climate (or first latitude)
is shorter (seven months) than in the warmer, third
climate (ten months). As winter temperatures in
temperate regions are lower than spring months,
some lizards undergo a hibernation phase where
biological activities are dormant (Costanzo et al.,
1995; 1988; Costanzo & Lee, 1995). Hibernation
periods for poikilotherm lizards have an important
role in survival because during hibernation lizards
consume less energy and all of their remaining
energy is stored for winter survival as well as for
renewing the reproductive system (Costanzo et
al., 1988; Storey et al., 1988; Grenot et al., 1996).
During hibernation, lizards’ body fat reserves are
the only source to renew the testis volume and
production of spermatocytes (Castilla & Bauwens,
1990; Heideman, 1995; Sharma & Shanbhag,
1992; Wapstra & Swain, 2001). This period for
lizards inhabiting warmer, temperate climates like
the third latitude, is shorter (two months) than cool
temperatures or first latitude (five months).
The entire reproductive system is renewed
during hibernation periods, and as a result,
hibernation period has been called regeneration
period for hibernating lizards. This strategy is
the result of natural selection during evolution in
each hibernating taxon (Storey and Storey, 1985;
Costanzo, 1985; Ultsch, 1989; Litzgus et al., 1999;
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