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ABSTRACT

Time dependent glucocorticoid exposure in the nedieeriod (21 days) and adult plasticity in
terms of testes growth and function and neuro-endocaxes have been studied in Charles
foster rats. Adult hormonal profile and germ celhétics by histometric enumeration were
evaluated. The results clearly suggest that, nedriatpercorticolism induces adult plasticity in
terms of advanced puberty onset, early onset ahstegenesis and permanently hyporegulates
neuro endocrine adrenal axis and up regulates thyraxis. The hypothalamo-hypophyseal-
gonadal axis also seems to be down regulated. Ve germ cell number is increased though
Sertoli cell number is reduced, suggesting redwgeaptosis and increased number of germ cells
being supported by Sertoli cells. Time dependdetiedf corticosterone is seen in the form of
relatively higher loss of advanced germ cells aedrdased tubular length, basement area and
Sertoli cell number in morning Cort treated ratsis hypothesized from the present observations
that, neonatal Cort excess can decrease germ pelpt@sis by genetic programming of Sertoli
cell secretion and other functions.

Key words: neonatal, Corticosterone, plasticity, hormonasagerm cell dynamics.

INTRODUCTION

Early developmental events involving stress, horahahsturbances and dietary alterations are
shown to alter developmental plasticity and preasgpadult physiology towards better health or
disease. Stress induced increase in glucocortiagidghown to affect testicular function and

steroidogenesis in the adult [1, 2, 3]. Developrakestages are likely to be more vulnerable to
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hormonal disturbances, especially glucocorticoidBoth, elevation or reduction in
glucocorticoids can have profound effects. In tteéspect, hormonal alterations in the foetal
environment have been reported to influence thét atienotype [4]. Glucocorticoids are known
to be crucial for the maturation of foetal orgarsteyns [5]. However, exposure of foetus to
glucocorticoids has been shown to retard growth @medipitate disease in the adult [6, 7, 8].
These observations have led to the premise thabgtuticoids are involved in the programming
of postnatal development of various systems. Fastpbsure to glucocorticoids may also be
detrimental for post natal reproductive developnanshown by the delayed onset of puberty in
the female offsprings of mothers subjected to sti8$ or treated with adreno-corticotrophic
hormone (ACTH) during gestation [10]. On these sinanother study involving glucocorticoid
excess or insufficiency induced by appropriatetinests in pregnant rats from day 13 to term
(day 23) had recorded reduced off spring birth Weignd delay in the onset of puberty in
females with hormone excess and increased birtghveind advanced puberty onset in male
offsprings with hormone insufficiency [11]. It h&®en concluded from the above study that
foetal exposure to glucocorticoid is an importaatedminant of the timing of puberty onset in
the post natal life, an effect that is manifestehw the normal physiological range of
glucocorticoid concentration.

Such experimental findings raised a logical quaestibthe possible influence of glucocorticoid
excess during the postnatal period of developmerdadult reproductive functioning . Interest in
understanding the implications of prenatal and st environmental differences in terms of
nutritional, hormonal and other aspects on longtadult physiology by acting on the window
of developmental plasticity, has witnessed reswgdm?]. Such effects on adult phenotype are
increasingly being realized to be due to enzymatdification of gene expression. The present
study is an attempt to answer this question andtibeshypothesis that glucocorticoids in the
preweanling postnatal period may have an influemtéhe functional maturation of testes and
puberty onset. This premise has been tested iprésent study by exposing from day 0 to day
21 (weanling) and assessing puberty onset as mabkedesticular spermatogenesis and
steroidogenesis. Alterations in the circulatingfioof various hormones like corticosterone
(CORT), thyroid stimulating hormone (TSH), tri-iatigronine (), thyroxine (T4), luteinizing
hormone (LH) and testosterone (T) have also bealuated. Further, quantitative histometry of
the testis was also carried out to assess celldlaramics and its impact on adult
spermatogenesis.

MATERIALSAND METHODS

Animals and maintenance

Healthy male albino rats ( Charles Foster straggdufor the present study were maintained in
the animal house under a constant temperature @n2&-23°C and a lighting regimen of LD
10:14 throughout the period of study as per the 8 guidelines and clearance by the ethical
committee ( Approval No. 827/ac/04/CPCSEA). Thearais were fed with standard pelleted
food (Lipton Rat Feed) and provided with wagek libitum When the mated females delivered
pups, males and females were separated and egualenwf males were assigned to lactating
mothers. The treatment was started on day O postpand continued till 21 days (Weaning).
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Preparation of Corticosterone:
Corticosterone acetate procured from Sigma Co.U&8 weighed and the requisite amount was
dissolved in a drop of alcohol and then dilutedw@dit9% saline.

Experimental protocol:

The experimental set-up was divided into two mgjaups of study, some of them consisting of
subgroups as mentioned below.

Group | (Control) (C):

Newborn rat pups maintained till 90 days servedasrols. This consisted of 3 subgroups (as

follows) of 30 animals each:

(i) Control rats (N)

(ii) Injected intraperitoneally (ip) with vehicle (0.98aline) in the morning (0800 hrs) from day 0 to @4y(CM).
(i) Injected intraperitoneally (ip) with vehicle (0.98aline) in the evening (1600 hrs) from day 0 to 3ayCE).

Group Il (Corticosterone treated) (Cort):

Newborn rat pups were injected I.P with Corticasterin the following doses:

(i) 30 newborn pups were injected with corticosteropg/animal/day in the morning (0800 hrs) from datp @ay
10 and 2pg/animal/day from 11 to 21 days (CM).

(i) 30 newborn pups were injected with corticosteropg/animal/day in the evening (1600 hrs) from dag Gay
10 and 2pg/animal/day from 11 to 21 days (CE).

Parameters and methods of evaluation:

The treatment was discontinued from day 22 anaitimals were sacrificed at 35, 45, 60 and 90
days of age and, various morphometric, gravimetnid histocytometric studies were carried out.
Fifteen day old animals were sacrificed for serustiection during the treatment period. The
animals were killed under mild anesthesia and bled collected by brachial venipuncture in
ependorff tubes. They were centrifuged at 4000 apioh serum was collected and stored at -4°C.
Later, these serum samples were utilized for as$asarious hormones. The viscera was cut
open and testes were excised, blotted free ofdifisids and weighed. The testes were then
fixed in Bouin's fluid and processed for paraffimxhistology.

Histology and histometry:

Testis was fixed immediately in Bouin's fluid antbgessed for histological studies. Paraffin
sections of 5 p thickness were cut on a microtontestained with Haematoxylin- Eosin (HE).
For morphometry and enumeration of seminiferousitegy homologous cross-sections from the
middle part of testis showing the largest crosdiseal diameters were chosen. The diameter of
seminiferous tubules and germinal epithelial thesde were measured using an ocular meter.
The total Sertoli and germ cell number were eseahatsing morphometric methods based on the
count of round objects in sections of known thidsfL3] as modified from the reports of Wing
and Christensen [14] and Russ#llal[15]. Inherent error was corrected using Flodemsation
[16].

Hormone assay:

The blood for hormone assays was collected fronbthehial vein under mild anesthesia before
sacrificing the animals. sTand T, were assayed by ELISA kit purchased from Glaxo dpob
code H-EH-0010 and H-JH-0010) and expressed in ng/ml of serum. TSH, Lbiti€osterone
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(Cort) and Testosterone (T) were assayed by RIAgudiits obtained from Amersham
International Plc.

Puberty Onset:
It was assessed by the capacity for preputial séipar determined by manual retraction of
prepuce [17].

Statistical analysis:
All data are expressed as mean + SEM. The data averlyzed by student’s t test and two way
analysis of variance (ANOVA) wherever applicable9%8% confidence limit.

RESULTS

Since no significant difference was observed betmtbe non vehicle and, the vehicle controls,
the data represented is of vehicle control (V) only

Postnatal growth:

The body weight of the experimental groups (CM &if) was significantly less during the
treatment period (Table 1). There was a significampensatory increase during 15-35 days in
CM and CE rats. However, the body weight of both @\ CE rats at 90 days was less than the
controls. The relative weights of testes which &zhdo remain lower till 60 days in the
experimental groups, became higher at 90 days thatatistically insignificant (Table 1).

Histology and Histometry:

Control testis revealed establishment of full spEogenesis marked by the appearance of
sperms by 60 days (plate 1). However, in CM and €dfablishment of spermatogenesis was
hastened as marked by the appearance of sperm$ bays. At 60 and 90 days, the testis
sections of both CM and CE animals showed increasetber of compactly packed germ cells
but higher sperm mass at 90 days in CE. The iitiatstells were also found to be prominent in
the experimental animals. There was significantaase in tubular diameter and germinal
epithelial thickness but no increase in Sertoli celint in the experimental groups (Table 2). In
fact, the number of Sertoli cell showed a significdecrement, more with the morning regimen.
The tubular length was significantly decreased M fats and the total membrane area was
decreased in CE rats. The total germ cell numbetgséis, both theoretical and actual were both
significantly higher in CM and CE animals but, telaly more in CE. But the germ cell number
per meter length of the tubule was more in CM tima@E, but lesser than in the controls (2% in
CE, 7% in CM and 10% in C) (Table 3) (Plates I, IV, V).

Serum Hormone Profile:

Corticosterone:

Serum corticosterone levels were higher in CM aBda@imals throughout the treatment period
as well as subsequently till 45 days. Thereaftereghwas permanent significantly reduced
corticosterone titre in the adult condition (60 &ddays) (Fig 1).

TSH, Taand |
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TSH, T, and | levels were by and large significantly higher e texperimental animals
throughout including treatment period and in thetpoeatment period extending to the adult
stage (Figs 4, 5, 6).

LH and Testosterone

LH and T levels were significantly higher duringettieatment period and this trend persisted till
35 days. Thereafter the levels of LH and T remaicaukistently and significantly lower in the
experimental as compared to controls (Fig 2, 3).

Tablel: Chronological alterationsin body weight (g) and relative testis weight (g/100g) in
control and Corticosteronetreated rats

GROUPS | BODY WEIGHT RELATIVE TESTIS WEIGHT
Age in days Age in days
15 35 45 60 90 15 35 45 60 90
C 32.640 | 93.6 1225 200.6 349.1 0.983 1.002 1.146 1.235 0.954
+1.754 +2.95 +5.15 +2.172 +7.9 +0.071 | £0.063 | +0.047 +0.051 +0.044
CE 24.87 109.16 160.83 250.5 332.66 0.895 0.904 1.128 0.921 0.967
#2272 +4.053% +3.43 +4.95° +10.58 +0.048 | £0.044 | £0.057 +0.089° | #0.02
CM 26.12 126.33 150.833 234.66 333.76 0.967 0.98 1.09 1.133 0.966
+2.54% | +3.57° +3.380° +5.536° | +6.49 +0.050 | +0.041 | +0.057 | +0.037 | +0.015

C- Control, CE-Low dose Corticosterone eveningdtig, CM-Low dose Corticosterone morning injection

Values are expressed as MeantSEM of six animals.

2p<0.05,° p<0.0005

Fig 1: Serum corticosteronelevel (ng/ml) in control and corticosterone treated rats at 90

days of age

Corticosterone

Age in

days

-4+—CE
%= CM

C- Control, CE-Low dose Corticosterone eveningdtig, CM-Low dose Corticosterone morning injection

Values are expressed as Mean+SEM of fifteen obdensa

¢ p<0.0005
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Table 2: Histometric enumeration of seminiferoustubules of control and Corticosterone treated 90 daysrats

GROUPS T S GE Sy S bm SGy TGG AGC; TGCu AGCy %
In cc In cm In cm Incm |Incm in cmf? x 10° x 10° x 10° x 10° x 10° LOSS
C 1.503 0.0279 0.0074 1.427 2321.03 204.045 32.49 311 280.84 | 13.39 12.1 10.00
+0.030 +0.0006 +0.0003 +0.050 | £94.20 +5.23 +1.80 +6.30 +5.60 +0.26 +0.15 +0.0002
CE 1.775 0.031 0.01 1.668 2214.16 215.44 30.998 416.00 407.2 18.7 18.39 2.07
+0.16 +0.0007 +0.000Z | +0.15 | +95.2 +3.25% *1.5 +4.2° 4+6.8° | 8+0.30° | #0.35° | +0.30°
CM 1.47 0.034 0.011 1.398 1553.68 165.208 22.02 342.0 318.0 22.02 20.47 7.03
+0.05 +0.0005° +0.000% +0.040 | +65.10° +3.65° +1.6° +8.6° +8.9° +0.36° +0.98° +1.79

C- Control, CE-Low dose Corticosterone eveningdtig;m, CM-Low dose Corticosterone morning injection
Values are expressed as Mean+SEM of fifteen obdensa
4p<0.05,"p<0.005,° p<0.0005
T,— Volume of testis,;S Seminiferous tubule diameter, GE- Germinal eitine thickness, S Volume of seminiferous tubule; £ength of seminiferous tubule,
bm- basement membrane area of the seminiferousetubG- Total Sertoli cell number in testis, T&O heoretical germ cell number per testis, AGEctual
germ cell number per testis, TCTheoretical germ cell number per meter of seraioifis tubule, AG Actual germ cell number per meter of seminiferous

tubule.
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Fig 2: Serum LH level (ng/ml) in control and corticosteronetreated rats at 90 days of age

LH

Age in days

C- Control, CE-Low dose Corticosterone eveningdtig, CM-Low dose Corticosterone morning injection
Values are expressed as MeantSEM of fifteen obtensa
®p<0.005,° p<0.0005

Fig 3: Serum T level (ng/ml) in control and corticosterone treated rats at 90 days of age.

Testosterone

5 -4—CE
~¥--CM

Age in days

C- Control, CE-Low dose Corticosterone eveningdtigs, CM-Low dose Corticosterone morning injection
Values are expressed as MeantSEM of fifteen obSensa
4p<0.05," p<0.005
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Fig 4: Serum TSH (ng/ml) in control and corticosterone treated rats at 90 days of age.

TSH

-4—CE
%= CM

ng/ml

0 T T T T T 1
0 15 30 45 60 75 90

Age in days

C- Control, CE-Low dose Corticosterone eveningdtig, CM-Low dose Corticosterone morning injection
Values are expressed as MeantSEM of fifteen obSensa
#p<0.05,° p<0.0005

Fig 5: Serum T4level (ng/ml) in control and corticosteronetreated rats at 90 days of age

3.5+

3.0 -+—CE

257 ~¥--CM

2.0+

ng/ml

1.5+
1.0+
0.5+

00 T T T T T 1

Age in days

C- Control, CE-Low dose Corticosterone eveningdtigg, CM-Low dose Corticosterone morning injection
Values are expressed as Mean+SEM of fifteen obdensa
4p<0.05,"p<0.005,° p<0.0005
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Fig 6: Serum T3level (ng/ml) in control and corticosteronetreated rats at 90 days of age.
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0.75 - CE
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C- Control, CE-Low dose Corticosterone eveningdtigs, CM-Low dose Corticosterone morning injection
Values are expressed as MeantSEM of fifteen obSensa
4p<0.05," p<0.005

Plate | : Photomicrographs of section of testis of control rats.
"g :." ‘I...,__. .‘
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Plate | : Photomicrographs of section of testis of control rats.
Figures1and 2 : Sections of testis of 35 day old control ratewsimg interstitium.
Figures3 and 4 : Sections of testis of 45 day of showing advantagks of spermatogenesis and appearance of
sperms in few tubules.
Figures5 and 6: Sections of testis of 60 day old rats showind e&hblished spermatogenesis and sperm in
lumen.
Figures 7 and 8: Sections of testis of 90 day old rats showing pment interstitium with well established
spermatogenesis.

Figures: 1, 3, 5 and 7 — 250x
Figures: 2, 4, 6 and 8-400x
Abbreviations :
[-Interstitium, L-Lumen, st-spermatids, S-spernmD&generation, rs- round spermatids.

Plate Il : Photomicrographs of section of testis of ratstreated with corticoster one
postnatally.
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Platell
postnatally.
Figures1 and 2 : Sections of testis of 35 day old CE rats shovimipited completion of meiosis
Figures 3 and 4: Testis section of 45 day old CE rats showingyfegitablished spermatogenesis and thinner
population of sperms and more number of germ cells.
CE- Low evening Corticosterone injection
Figures: 1 and 3- 250X
Figures: 2 and 4- 400X

Platelll : Photomicrographs of section of testis of ratstreated with corticosterone
postnatally

Figures1 and 2: Testis sections of 60 day old CE rats showingrapeand more number of germ cells.
Figures 3 and 4: Testis sections of 90 day old CE rats showingh bimntent of sperms and less number of germ
cells. Prominent interstitium with large numbercefls but smaller in size can be seen.

CE- Low evening Corticosterone injection
Figures: 1 and 3- 250X; Figures: 2 and 4- 400X
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Plate 1V : Photomicrographs of section of testis of ratstreated with corticosterone
postnatally.
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45 day old CM rats shovepgrms and more number of germ cells.
CM — Low morning Corticosterone injection
Figures: 1 and 2- 400X

Plate V: Photomicrographs of section of testis of ratstreated with corticosterone
postnatally

Figures1and 2 : Sections of testis of 60 day old CM rats shovi@émge number of germ cells.
CM - Low morning Corticosterone injection
Figures: 1- 250X
Figures: 2- 400X

Discussion

The present investigation indicates that postnetaticoid excess can affect the subsequent
timing of puberty and qualitative and quantitatisepects of spermatogenesis in the adult
condition. Though deleterious effect of excessicosterone in adults has been documented [6,
7, 8], no report is available with regard to neahabrticosterone excess on puberty onset or
adult testis functions. This is the first reporthigh shows a favourable influence of excess
corticosterone in the physiological range duringregal preweanling period on puberty onset

and spermatogenesis. This study also indicatestti@migh both morning and evening exposure
to corticosterone is effective, evening exposur@ading with the endogenous rise as per the
known diurnal corticosterone rhythm [18], is relaty more favourable. This is attested to by

the increased body and testes weights in the imateegost exposure periods. Though there is no
significant difference in the body and testes wesighat 90 days, there is hastened growth
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dynamics as seen by the higher body and testeftseaty35 and 60 days. The relative weight of
testes at 90 days tended to be higher though tatalig insignificant. These aspects are in
contrast to the observed birth weight and attairima puberty in rats due to induced
corticosterone excess or deficiency in the foetlqal, with the former resulting in decreased
birth weight and delayed onset of puberty and datténcreased birth weight and earlier onset of
puberty [6, 8, 11, 19]. Apparently, developmentdhsficity effects of perturbations in
glucocorticoids in prepubertal and postnatal peviace differential.

It is clear from the data that, there is retardatiobody growth rate during the treatment period
but the post treatment periods upto 60 days, gyneteracterized by increasing growth rate, is
marked by significantly pronounced rates in the & CM group of animals. This temporally
hastened growth manifestation is also clearly ctdie in the testes growth between days 0 to 45
(0.03N v/s 0.04 CE and 0.036CM). Much of this ghlowtcurs between 35 and 45 days in CE
and between 45 and 60 days in CM. The positivauémite of transient neonatal exposure to
corticosterone also manifests in the form of eattginment of puberty (42 days in CM and CE
v/s 50 days in control).

The temporally enhanced growth dynamics is furtbenfirmed by the advanced onset of
spermatogenesis and appearance of sperm by 45irdalys testis and epididymis. The same
occurred in the control rats later than 45 daysidés hastened spermatogenesis, the testes of
CE and CM rats are also marked by significantlyatee density of germ cells at all ages. The
tubules of CE testis also showed a dense populaifospermatozoa at 90 days, further
underscoring the relatively more favourable infleenof evening exposure than morning
exposure. Despite reduced tubular length and red&=stoli cell number, the significantly
greater number of germ cells (both theoretical acidal) indicates attenuated germ cell loss by
apoptosis, more so with the evening schedule. Heweworning corticosterone seems to show
greater germ cell loss by degeneration comparex/éning treatment. The degenerative loss in
CE animals seems relatively closer to that of a@intats. Apparently, neonatal evening
corticosterone excess is more favourable for olvgexim cell survival, which contributes to an
increased germ cell population. Due to the sigaiftcdecrease in tubular length, the number of
germ cells per meter length of tubule is highe€CM rats. Corticosterone treatment in general,
irrespective of the time of administration, is favable compared to controls. Another interesting
observation is that, major part of the growth imad tubular length is completed by 35 days
(65% approximately) in both CE and CM animals, ¢hgralluding to a role for corticosterone in
promoting tubular elongation. A very interestingsetvation is the presence of only two or three
stages of spermatogenesis in all tubules of aceathore often stages V-VII. It is a matter of
speculation as to whether corticosterone treatnrerthe neonatal period, more specifically
evening schedule, synchronizes initiation of speéogenesis for longer stretches in the tubule
whish should, as a consequence, reduce the nunfibeawes per tubule. The aspect needs
critical evaluation for necessary validation. ThHeserved difference in germ cell population and
sperm density in the corticosterone exposed animatsnply validated by the recorded higher
relative weights of testes at 90 days.

Possible mechanisms that may account for the obddrastened growth dynamics, early onset
of puberty and temporally advanced spermatogenesis increased germ cell density, may
become meaningful when viewed against the recoralésrations in circulating titres of
hormones. Neonatal corticosterone exposure seeha/®significant effects on many hormonal
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axes directly. Corticosterone excess during thenatb period appears to have long term
depressing influence on the set point of the hygatho-hypophyseal-adrenal (HHA) axis, as
marked by the lower levels of corticosterone titrehe adult (60 to 90). An earlier study in
neonatal deprivation for a day (day 11) showed érigiorticosterone response to stress as adults
without altering the basal level [20]. Precedings thasal level, the corticosterone levels in the
pubertal and pre-pubertal periods (35 and 45 daexe higher. Apparently, the increased
corticosterone level in the treatment period p&disind extended upto atleast a month after the
cessation of treatment. It may be speculated tkahatal chronic exposure to corticosterone
decreases the metabolic clearance of the hormaunlp to elevated level, an effect, which
persists for sometime after exposure to corticoseer An opposite permanently elevated
influence on the hypothalamo-hypophyseal- thyrd#tH{) axis can also be inferred by the
recorded higher circulating levels of, T, and TSH. Previous studies on altered neonatabitthyr
hormone status during the preweanling period héserly established the role o ih inducing
Setoli cell differentiation and conversely, proledgSertoli cell proliferation and consequent
increase in number due to hypothyroidism [21, 2,22, 25]. The presently observed higher T
and T, levels during the critical window of Sertoli cedroliferation in this context portend
augmented Sertoli cell differentiation. This stamdsl correlated by the observed temporally
advanced onset of spermatogenesis and consequesdrapce of sperm by postnatal day 45 in
the CE and CM rats.

The levels of LH and T were significantly highelt 85 days followed by persistently lower
levels in the pubertal and adult stages. Appargndpnatal corticosterone excess for sufficiently
longer period seems to have a dampening influemcéhe hypothalamo-hypophyseal-gonad
(HHG) axis. It is possible that, neonatal cortieoshe exposure lowers the set point of the HHG
axis. Prominent and 1B-HSDH activities observed in the CM and CE rat8@&atlays support
the higher T level favouring hastened spermatogeng®t included in this study). Such
reprogramming of hormonal axes by neonatal codiaiposure is tenable in the context of
reported actions of foetal glucocorticoid exposomethe HHG axis [11] as well as on the HHA
axis [26]. Since glucocorticoid receptors have bgleown in the neural tissue [27, 28], pituitary
gonadotrophs [29], ovary [30] and testis [31], cgpamming modulations by glucocorticoid in
the neonatal period cannot be discounted.

The increased germ cell population and sperm demsitdult rats exposed to corticosterone
neonatally are novel features, which require sox@a@ation. One possible reason for the
increased germ cell number is an increase in timbeu of Sertoli cells as manifested in rats
subjected to neonatal hypothyroidism [23, 25]. Bius is also related with an overall increase in
tubular diameter as well as testis size and weibim. latter effect is not manifest in the present
case and in fact there is decrement in Sertoli mathber especially in Cm rats. Arguably, the
increased germ cell population seen in the prestenaly is not due to an increase in Sertoli cell
number but due to an actual decrease in the quaotg®arm cell loss. This is confirmed by the

histological observations of decreased germ ceajederation at all ages compared to controls.
The germ cell loss occurring during spermatogergesis normal event is now clearly established
as apoptosis and, has been estimated to resti¢ ilo$s of upto 75% of germ cells [32, 33, 34].
The reduced germ cell loss in the present studylteem relatively more number of germ cells

being supported by each Sertoli cell. It is spaedldrom the present circumstantial evidences
that, neonatal exposure to corticosterone excesglsow attenuates the normal rate of germ cell
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apoptosis probably, by way of altered pattern afresgon of growth/paracrine factors and/or
adhesion molecules from the Sertoli cells by a pemnt genetic reprogramming. This is
understandable in the context of reported presehamrticosterone receptors in the testes as
well as the non-expression of fBHSDH (a metabolizing enzyme of corticosterone)the
preweanling period [35] which could result in hyg@imulation and thereby altered Sertoli cell
expression. Though glucocorticoids have been kntmagromote apoptosis in many tissues [36,
37, 38], the presently revealed antiapoptosis adtidhe testis is validated by the observation of
an inhibitory role of glucocorticoids on apoptosisneutrophils leading to increased neutrophil
survival [39] and also in glomerular endothelidl€§0].

Developmental plasticity affecting different phylsigical and pathological aspects due to pre-
natal, perinatal or postnatal programming due tposure to hormones of stress is being
increasingly realized in recent times [41, 42, 43pecially, exposure to corticoids or other
stressors has been shown to induce adult hypeonsisgness of the HPA axis [44, 45, 46],
disrupt the hypothalamus-hypophyseal-lactotropls §v], decrease adult Sertoli cell number
[48], and downregulate HHG axis [49, 50].

In conclusion, this study reveals that excess gladaoid exposure during the preweanling
neonatal period hastens puberty, augments spererasig and increases germ cell number and
sperm density essentially by decreasing germ pelptosis on a long term basis in the adult.
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