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SUMMARY

The development and secretory activity of testis of lizards is modulated by environmental factors,
especially temperature, and it follows a seasonal pafiestosterone, secreted by the testis, modulates
the functioning of the thymus which governs the immunity of animals. Thymosin is synthesized and
secreted by the thymus and governs the development of immAfrtig time when the thymus is hypo-
active the other lymphoid tissues take care of the maintenance of imnhuttigy present studihe testis
and thymus ofCalotes versicolor were studied during the different months of the breeding as well as
non-breeding phases, and the specific variations were observed. The recrudescence of testis begins in
the month of March and attains the peak in June, which coincides with the beginning of breeding phase.
During this period, significant increase in the weight of testis was found. The fully developed testis is
maintained during July to SeptembBuring the breeding phase the thymus was regressed and had
shrunken thymocytes indicating poor secretion of thymosin. From October onwards, the weight of the
testis decreased, indicating regression. During the non-breeding phase, from November tq BEebruary
testis was fully regressed, when testis was devoid of spermatozoa. During this phase the thymus was
well-developed, and the thymocytes were gddrindicating substantial activity
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Introduction 1979). Gravid lizards are encountered during May-October
The study of interaction between endocrine glan(é%hanbag and Prasad, 1993; Shanbag et al., 2000).

and environment in relation to vertebrate reproduction a cording tO.AI Sadoon et al. (1990), 'cold-accllmated
nadectomized male and fem&halcides ocellatus

immunity has been subject of intensive investigation b L : .
w significant increase in whole body rate of oxygen

several issues here still remain unattended to. Seaso i hich ltsinthe devel t of the oth
changes in aspects of reproduction and plasma stergpyiSUmpon, which resuls inthe development ot the other

levels are well documented in several species of lizar gans due to increase in testosterone and estradlp_l. It
(Arslan et al., 1978; Bona-Gallo et al., 198@ro et al., as been reported by Munoz et al. (2005) that the reptilian

1991:Amey andWhittier, 2000; Radder et al., 200The immune system is strikingly affected by seasonal variations,
i ’ "’ ich induce changes in the structure of the lymphoid

seasonal changes in size and histology of testis, acces<On d the functi £l ; The effect of
reproductive organs and thymus are well known in marﬁf ans and the function ot leucocytes. 1he etiect of sex

reptiles (Callard et al., 1976ingh and Kar1888).The ormones on the structure and function of thymus in reptiles
seasonal pattern of reproduction of reptiles is greatl zbfel? po;)rl)éstudle'd. Ttr;]e preftent st;xdthas thgrei;(r)]re
determined by the interactive relationship betwee ertaken 1o determine the pattern of changes In the

hormones. Monthly changes in androgen level in periphe? fucture and function of testis in relation o thymus during
plasma and in testis &fromastix hardwickii have been t e_brleed|_||r'19t and rr:or-bre??r:ng phafsei)motes .
observed and the annual androgen rhythm is correlaf’eeagco or. tIS omor{o dq ?jg)é OS. y?us;Ksomlegggemes
with changes in testicular weight and spermatogeniccy(% qu.amaawassu led by Singh and Kar ( )-

in this lizard (Arslan et al., 1978). Materials and Methods

Indian garden lizardCalotes versicolor is found

in India. i | breeder (Shanbh dp anugh out the year ataranasi (Latitude, 248’ N;

In India, is a seasonal breeder (Shanbhag and Pra igitude 8301° E). The thymus and testis of this lizard

1993). The males of this species are spermatogenic wdied during breedi I b .
active durinApril to September (Gouder and Nadkarni\,N re studied during breeding as well as non-bregsfiages.

The lizardCalotes versicolor, widely distributed

Correspondence to be addressed toADK. Saxena, Ph.D., Email: draksaxenal@ fedifl.com

Document Produced by deskPDF Unregistered :: http://www.docudesk.com


http://www.docudesk.com

Lal etal. 14

Adult maleC. versicolor (mean body weight
23.56 £ 67.2 (?) g; snout-vent length 8.67 + 0.48 cm) wet
collected locally during the second week of even
month and maintained in wire-netted wooden cage
and acclimated to natural day length, temperature ai ; ; .
other environmental factors. The lizards were fed witl )
what ?ad libitum. After 5 days of laboratory acclimation
the lizards were anesthetized to remove the testicles a "
thymus lobes. The testicles were kept in 7% saline ar ;
weighed and also the length and diameters were measur
After measurement, testicles and thymus lobes were fixe

in Bouin’s fluid, embedded in pafaf wax and sectioned | p

serially at 5um thickness. The sections were stained wi "

hematoxylin and eosin. Samples were collected eac ‘g

month of the year to study the interactive development of

testis and thymus. Fig 1b. x100.Well-developed thymus during non-breeding
Results phase. x100.

The body weight and testis weight G&lotes
versicolor during the one year period of study arel
presented in the table 1. The weight of the testis began|
increase significantly in March and reached the peak
June, which coincided with the onset of breeding phas|
The weight was maintained closer to this level throug
out the breeding phase, which extends from July t
Septemberwhen the seminiferous tubules were well
developed and produced spermatozoa. The interstitial cd
were prominent. From October onwards the weight g
the testis decreased (Fig. 1a, 2a) ‘

Y . g7 %, ‘
) "{' : Fig2a. Active testis with well-developed senifierous
:f"‘ W : h & tubules and other tissues during breeding phase.
”‘ v | . A it A x400
| AN ‘ . R ] of Hassall in the medullary lobules were distinct. The
) : N PN (PR lymphocytes were densely packed in the inner medulla.
' ‘ < LA R /4 The thymus regressed duriAgril to September and the
\ TP M) Y cells were cord-like during peak of the breeding phase.
P o Yo YA : From October onwards the thymus increased in size and
e L1 R RN ‘ remained well-developed up to February (Fig. 1b, 2b). The
g 50 o histological observations were thus indicative of an

Fig. 1a. Inactive testis during non-breeding phase showirfPP0sing trend between testis and thymus.
regressed seminiferous tubules400. Discussion

The appearance of the thymus also differed between  The thymic functions, androgen level and testicular
breeding and non-breeding phases. The bi-lobed thymusivities as studied in the present investigation were
increased in size from October onwards, which continuegserved in other species of lizards. Some reports are also
up to March. The epithelial cells in the cortex were wellvailable, which discuss the thymic regulation of testicular
developed and provided for great many thymocytes duriggvelopment but period-specific variations were
December and JanuaBuring this period, the corpusclesinvestigated for the first time in this stud@ijie annual

Document Produced by deskPDF Unregistered :: http://www.docudesk.com



Seasonal variation in testis and thymus of garden lizard 15

y A —] studies, was investigated Wijaykumar et al. (2002 he
o . pattern of variation within populations of some species
, ‘ , © | depends on geographic distribution, which influences
o) ‘ A | reproductive cycle, reproductive physiology and life history
: % 2 A in reptiles.An overview of influence of geographic
A v 34 B variation on life history traits ofalotes versicolor was
Casdns Cy R | } presented by Radder (2008)cording toAl-Sadoon et

al. (1990) the gonadal development in reptiles is regulated

Ol £ by seasonal variations, an inference based on a study in
5 ( cold-acclimated gonadectomized male and female
s Chalcidesocellatus (Forskal). The ethogram of courtship

| and mating behavior o€alotes versicolor provide
\Y

| evidence in support of variations in gonadal activities
S 2 s (Pandav et al., 2007). It was suggestedAbyey and
Fig. 2b. Regressed and inactive thymus during breedifjnittier (2000) that seasonal pattern of plasma steroid
phase. x100. _hormones_ln male bearo!ed dragon Ilz@mgona_l barb_at_a _
. _ o __isresponsible fathe maximum spermatogenic activity in
androgen rhythm in the spiny-tailed lizard was studied Ryyring, followed by cessation of spermatogenesis after the

Arslan etal. (1978 According to Bourne et al. (1986), anpreeding period and testicular recrudescence in late
annual cycle of plasma and testicular androgens exists;[fiymer

the lizardTiliqua rogosa. According toLofts et al. (1966), ) , _

there isa seasonal pattern in the testis of collgja The immune system of reptiles also is affected
naja. The present data indicate thaCalotesversicolor Py Seasonal variations, as reflected in changes in the
theplasma testosterone level begins to rise in March afifucture of the lymphoid organs and function of the
reaches the highest in June. This rise in plasma testosted§HEOCYeS. The endocrinology of thymus is characterized
concentration coincides with enhanced testicular weighy the influence of various hormones on the thymus,
active spermatogenesis and appearance of matGpasisting of thymocytes, thymic epithelial (;ells a'nq'thymlc
spermatozoa in the testi&rslan et al. (1978) observed gstromal cells (Hadden, 1992). The thymic activities are

similar annual androgen rhythm, which affects theegulated by the action of gonadal hormones such as
testicular weight and spermatogenic cyslecording to  @ndrogens and estrogens. Nikolaevich et al. (1991)
Callard et al. (1976), peripheral testosterone ley&Hggested that major reproductive hormones are regulators

influences the development of interstitial cells and tHy cell-to-cell interaction in humoral immune responses.
seminiferous epithelium. Calotes versicolor shows seasonal breeding as other

_ _ _ reptiles and has controlled gonadal hormone synthesis and
The sharp decrease in testicular weight and tgcretion, Thymic growth and development of thymic
regression of semniferous tubules during the month @ithelial cells and thymocytes are regulated by the
October can be correlated with the decrease in plasmayagrogens during breeding phase and non-breeding phase.
well as testicular androgen levels. The low level qf, the present investigation the epithelial cells and
testosterone evidences reduced activities of themocytes were found densely packed during the non-
steroidogenic tissue that secretes the androgen, whiclyi§eding phase, and sparse during the breeding phase. The
in turn influenced by the levels of FSH and LH. The effeghymic involution occurs when androgen is at peak during

FSH and LH on testis during non-breeding phase {Re preeding phase, as was suggested by Min et al. (2005).
Calotesversicolor, based on histological and biochemical

Table 1. Body weight and testis weight of male Calotes versicolor durifgrelift months of a year
Month Jan Feb March  Apri May Jung July Aug Sept t Oc Nov Dec

Body 20.34| 15.99 16.71 28.16 | 26.67 | 26.46 | 32.80 | 32.55 | 33.38 | 18.79 | 16.76 | 14.12
wt (g) +2.01|+1.98 |+281 | +2.46| +6.58 | +4.66 | +3.43 | +3.63 | +6.40 | +2.97 | +3.15 | +2.42

Testis | 0.061| 0.006 [ 0.022 | 0.062|0.235| 0.318 | 0.284 | 0.143 | 0.114 | 0.073 | 0.072 | 0.062
wt(g) | +.006| +.003 | +.007 | +.004| +.067| +.123 | +.076 | +.039 | +.006 | +.009 | +.003 | +.005
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Thus, this study of seasonal variation€atotes Hadden JW (1992) Thymic endocrinology Int
versicolor provides evidence for environmental influence J Immonopharmacol. 14: 345-352.

on male reproduction and for an antagonistic relationsr]i_%ﬁS B, Phillips JGTomWH. (1966. Seasional changes
between testis and thymus. in testis of cobrd\aja naja(Linn.). Gen Comp
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