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Abstract

Administration of melatonin (4Q@/100g bd.wt.) for 14 days caused a fall in weights of the testes and accessory
sex organs and testicularf®hydroxysteroid dehydrogenase tRASD) but rise in B-hydroxysteroid
dehydrogenase 83HSD) activity decreased spermatogenesis, serum level of gonadotropins, testosterone and
alpha 2u-globulin, The animals treated with melatonin when received gonadotropins or alpha 2u-globulin for the
last seven days reversed the weight of testis and accessory sex @d488,3 3-HSD activities, serum

level of gonadotropins, testosterone and alpha 2u-globulin when compared with melatonin-treated rats. It is
concluded that alpha 2u-globulin prevents testicular degeneration in melatonin-treated rats by stimulating the
synthesis of gonadotropins.
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I ntroduction

A sex-dependent urinary protein, alpha 2u-globulin is' he pgrpose of the present ihyestigation was to
synthesized in the liver and due to its small molecula?letermlne whether external administration of FSH, LH

size itis cleared by the kidneys in the adult male-?ats. or alpha 2u-globulin can prevent testicular degeneration

Sexually mature male rats show diurnal rhythm of alph(ji1 melatonin-treated rats.
2u-globulin synthesigSimilar diurnal rhythm also
occurs in melatonin synthesis from the pineal gland irM aterialsand methods

rats? On the other hand melatonin treatment causes a _
substantial decrease in FSH together with testicuIa{Ar‘n'mal'AOIUIt male rats of Sprague Dawld3eftus

atrophy? While perfusion of the third cerebroventricle horvegeus) strain weighing 150-200g were used in

with melatonin lowers the plasma concentration of boti]ihis experiment standard laboratory chow and water
FSH and LH in the adult ratd/elatonin treatment  VE'® avallable ad-libitum.

also decreases serum level of gonadotropins and alpha

2u-globulin along with the inhibition of testicular activity p epar ation of alpha 2u-globulin

in the adult rats. _ _ _
_ Alpha 2u globulin was isolated from male rat urine
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Harmisorg The antiserum of alpha 2u-globulin was in paraffin wax. Sections (Bn thick) stained with
raised in Dutch belted rabbits by injecting an emulsiomeriodic acid -schiff-haematoxylin. Quantitative analysis
of equal volume of alpha 2u-globulin and freund'sof the seminiferous epithelium was carried out by
complete adjuvant. Immunoassay of serum alpha 2i¢ounting the number of germ cell nuclei per cross section
globulin was carried out in calibrated plastic of the seminiferous tubule at the stage VIl of the cycle
immunodiffusion plates as described previgusly of seminiferous epithelium. Germ cell nuclei were
counted in 25 round tubular cross-sections at the VII of
the cycleAll the nuclear counts of the germ cells were
corrected for differences in nuclear diam@étamd for

the tubular shrinkage by a sertoli cell correction féétor

Melatonin, alpha 2u-globulin, FSH and LH
treatment

Forty rats were divided into five equal groups. Thirty

two rats received subcutaneous injection of melatonin
daily between 19.00 and 20.00hr for 14 days. HormoneAssay - Serum FSH and LH were measured

_ _ _ _ by radioimmunoassay according to the method of
Melatonin received from Sigma Chemical Comp&ny Moudgal and Madhwa Réjising reagents supplied

Louis, MD.USA, dissolved in vehicle (ethanol and water
10:90V/V) and injected 400g/100mg bd-wt/dayhe Maryland, USA. Serum samples were assayed in

melatonin treated rats were divided into four grouDSdupIicate and gonadotropins were expressag/tise

one ofwhich received no further treatment (Group II)"serum. The radioimmunoassay of testosterone was

From day.elght of melatonin treatm(?nt, Grogp i an'ma::st’:arried out as describedAwletta et al> The antiserum
treated with FSH and Group IV animals with LH. Bot to testosterone was purchased from the Endocrine

the hormones dissolved in distilled water and injeCte%cience USA, and had a 44% cross reactivity with

$-C.239/100g.bd.-wt./day every morning for the IaStdehydrotestosterone.The testosterone values are sum

seven da.ys. The anlmal§ ngroup v rec.el.ved alphgf testosterone and dehydrotestosterone, since
2u-globulin, dissolved in distilled water and injected S'Cbhromatographic purification of the samples was not
at a dose of 1.5mg/rats/day for the last seven days of

performed.

melatonin treatment. Remaining eight animals received

vehicle only (Group I). Blood was obtained from all thePata were analyzed by usintyi@ents t-test.
animals after 24hrs of last injection and serum was

collected by centrifugatioAll the animals were killed,

the testes and secondary sex organs weighed.

by Rat Pituitary Distribution Program, NIAMDD,

Results

Adult rats were given melatonin for 14 days and killed

on day 15 showed decreased testicular and accessory
Assay of testicular 33-HSD and 17B-HSD  sexorgan weights in comparison with vehicle - treated
activitiesand testicular histology controls (Able-1)A reduced 1{3-HSD activity of the

One testis of each animal was used to measure the actiiiPs @nd serum alpha 2u-globulin but an elevafion
of 33-HSD and 1B-HSD2° 1The remaining testis from 3B-HSD activity of the testis was observed in melatonin

each animal was fixed in Bouin's fixative and embeddeHeated rats. Serum levels of FSH, LH and testosterone
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were reduced after melatonin treatment when comparegiobulin due to melatonin treatment have been showed
with control animals. Histological examination of theto improve towards the control values after
seminiferous tubules at stage VIl of the cycle revealeddministration of FSH, LH and alpha 2u-globulin
that melatonin treatment caused a marked reductigfTable-2). Serum levels of FSH, LH and testosterone
of type aspermatogonia, preleptotene spermatocytegere also increased after administration of FSH, LH
and spermatids at this stage. The reduced weights of alpha 2u-globulin in relation in treated rats when
testes and sex-accessories caused by melatoreompared with the rats treated with melatonin alone
treatment were increased after FSH, LH or alpha 2u-Table-3).Testicular spermatogenic arrest due to
globulin administration. The changes of the activitieanelatonin treatment was reversed after administration
of steroidogenic enzymes and serum level of alpha 2wf FSH, LH or alpha 2u-globulin éble 4 & 5).

Table 1: Weights of testis and accessory segams after administration of gonadotrophins and alpha 2u-
globulin in Melatonin treated rats.

Treatment TestisWeight Seminal Vesicleweight ~ Ventral Prostate
(mg/100g bd.wt.) (mg/100g bd.wt.) (mg/100g bd.wt.)
Group I: Control animals 1629.3463.48 435.4537.25 187.2527.31
Group Il Melatonin 1271.6446.32 245.7341.12 73.46:26.57
Group Il Melatonint FSH 1567.2°451.14 401.1942.25 168.29%24.02
Group IV Melatonin+ LH 1551.3842.42 398.1640.25 171.1824.25
Group V Melatonir¥ alpha 2u-globulit552.1847.12 412.3932.38 176.4422.19

Values of Groups |, lll, \& V are significantly diierent from the Group Il (P<0.05).

*Each value represents meaBE of 8 animals in each group.

Table-2: Testicular B-HSD and 1B-HSD activities and serum level of alpha 2u-globulin after administration
of gonadotropins and alpha 2u-globulin in melatonin treated rats.

Treatment 3B-HSD activity  17B-HSD activity Alpha2u-globulin
unit/mgof tissue/hr unit/mg of tissue/hr mg/100 ml

Group I: Control animals 23.42+0.48 25.87#0.58 2.48t0.18

Group Il Melatonin 26.8#0.53 21.98:0.55 1.02£0.17

Group Il Melatonint F FSH 23.210.48 24.92:0.49 2.22¢0.21

Group IV Melatonin+ LH 23.14:0.51 24.7%0.52 2.18t0.16

Group V Melatonir¥ alpha 2u-globulin ~ 23.38:0.61 24.68t0.62 2.64:0.21

Each value represents mesBE of 8 animals in each groyfalues of the Groups |, lll, I\& V are significantly diierent from the

Group I (P<0.05).
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Table-3: Serum levels of FSH, LH and testosterone after administration of FSH, LH and alpha 2u-globulin in

melatonin treated rats.

Treatment FSH (ug/L) LH (ug/L) Testosterone (ug/L)
Group I: Control animals 181.823.16 38.18:1.41 3.22+0.04
Group II: Melatonin 143.342.05 18.9%1.85 2.17#0.03
Group III: Melatonint FSH 179.882.73 36.412.05 3.05+0.05
Group IV: Melatonint+ LH 163.183.07 37.92+1.68 2.98t0.04
GroupV: Melatonint+ alpha 2u-globulin 174.28+2.98 35.83t1.67 3.09t0.06

Each value represents ma&SE of 8 animals in each groyalues of the Groups |, I, & V are significantly

different from the Group Il (P<0.05).

Table-4: Quantitative analysis of spermatogenesis at Sthgiethe seminiferous tubules after administration of
gonadotropins and alpha 2u-globulin in melatonin-treated rats.

Treatment Preleptotene TypeA Pachytene Spermatid
Spermatocytes  Spermatogonia  Spermatocytes

Group I: Control animals 15.83:0.27 0.56:0.04 16.16:0.21* 56.86:1.22

Group II: Melatonin 13.610.33 0.39£0.02 15.92:0.26* 41.6%0.68

Group III: Melatonint FSH 15.64£0.27 0.51+0.04 15.98t0.24* 49.72:1.16

Group IV Melatonin LH 15.62:0.28 0.49+0.03 16.010.25* 50.19:0.98

GroupV: Melatonin alpha 2u-globulir.78:0.26 0.53+0.04 16.040.18* 52.611.06

*Represent statistically nonsignificant. Othatues of Group I, lll, W are significantly dierent from the
Group Il (P<0.05). Each value represents me8k of 8 animals in each group.

Table-5: Pachytene spermatocyte: Spermatid ratio of the seminiferous tubule &titagkpercentage of
degeneration of step 7 spermatid after administration of gonadotropins and alpha 2u-globulin in melatonin-treate
rats.

Treatment Pachytene Sper matocyte: % of spermatid
Spermatidratio degeneration
Group I: Control animals 1:3.52 12.00
Group II: Melatonin 1:2.62 34.50
Group llI: Melatonin+ FSH 1:3.11 22.25
Group I Melatonin+ LH 1:3.13 21.75
GroupV: Melatonin+ alpha 2u-globulin 1:3.27 18.25
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