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Summary : The pattern of androgen dependent enzyme activities of epididymis was studied after the

administra~ion of prolactin and bromoc~iptine in albinc rots. Prolactin activated the glycoganolysis and

hexose mono and diphOsphate pathways. which would be essential for sperm maturation. But bromo_

criptine inhibited these activities of epididymis. Hence role of bromocriptine in decreashg epididymal

function has belln suggested.
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INTRODUCTION

glycogen

prolactin

Polactin (PRL) enhances the fertility in male rats and mice (1.2). PRL administra
tion resulted in an increased growth and maintenance of activity of testis and accessory
sex organs (3-11). I t exerts gowth hormone-like influence on the testis and accessory
sex organs (3.5). Bromocriptine. an ergot alkaloid. inhibits the ralease of prolactin from
the hypophysis (12). Administration of bormocriptine decreases circulating prolactin
levels of male rats (13). Since PRLenhances the male fertility (1-11), its blocking might
possibly decrease the male fertility. PRL receptor sites have been detected on testis and
accessory sex organs of rat (14. 15). Epididymis is an important accessoy duct system
and the administration of prolactin enhances its growth and activities (8). However, there
has been no report on the epididymal activities under hypoprolactinemic condition.
Hence. an attempt has been made to study the metabolic r-rofiles of epididymis during
higher and lower concentration of prolactin.

MATERIAL AND METHODS

Adult male Wistar strain albino rats (70±2 days old and.160±5 g body weight)
were administered with bromocriptine (Sandoz Pharmaceuticals Ltd .. Switzerland) 20 IIg
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per rat dai Iy for 15 da tys (16). The other group of six rats received subcutaneous injections
of ovine prolaction (OPRL.15. AFP-4585 NIH. Bethesda. USA) at a concentration of
1 !J.g/g body weight dissolved in physiological saline, 0.9% NaCI. for 5 days (5.6). The two
groups of control rats received similar volume of the vehicle (Physiological saline). The
rats were maintained at laboratory conditions (12:12 hours light: dark intervals) and
fed on standard rat pellet diet obtained from Hindustan Lever Ltd.• Bombay. India. and
water was supr:lied ad libitum. All the animals were sacrificed by cervical dislocation
24 hours after the last injection and the epididymis was isolated carefully with minimum
mechanical stress or injury. The adhering blood stain and damp was blotted out and
used for furthr biochemical study.

The tissue somatic index (TSI) was determined gravim9trically by using the formula

Weight of organ
TSI X 100

Weight of the body

Glucose and glycogen (17). lactic acid (18) and the activity levels of sorbitol dehy
drogenase. glucose-6-phosphate dehydrogenase (19). acid phosphatese and alkaline
phosphatase (20). phosphorylase (21). aldolase (22). ATPase (23), alanine aminotrans
farase (AIAT). as;:>artate aminotr,ansferase (AAT) (24) were estimated by the methods
referred to. All the enzyme assays were made under the conditions following zero order
kinetics after preliminary standardization regarding linearity with respect to time of incuba
tion and enzyme concentration. The method of Gupta (25) was employed for statistical
processing of the data.

RESULTS AND DISCUSSION

The data presented in the Table I reveal the E>xtent of changes in the epididymal
metabolic events after the administration of PRL and bromocriptine independently. ATPase
activity was significantly elevated in the presence of PRL and inhibited in the presence
of bromocriptine. indicating the accelerating and inhibitory roles of PRL and bromocriptine
respectively on epididymal energy metabolism. Glycogen contet was markedly elevated
with depletion of glucose on PRL administration. Since epithelial cells of epididymis
store glycogen as carbohydrate reserve for sperm maturation (8), the elevated glycogen
content might be suggestive of energy substances in the cells. This observation indicates
maturation events in the presense of PRL. In view of inhibited activity of phosphorylase
'a' decreasee glycogenolysis and consequent decrease in glucose content can be expected
in the presence of PRL. The decline in the free glucose content in the presence of PRL
might also be due to its mobilization towards the formation of fructose In contrast. the
activity of phosphorylase 'a' was increased with elevation in glucose level in the ptesence
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: Effect of PR Land bromocriptine 0'1 the rr,elabolic profiles of rat epididymis.
Values are mean±S, D. of 6 individual ob~ervations.

Componenr

Tissue Somatic Indices (TSI)

ATPase (IUnolOf Pi/mgprotein/h)

G-6-PDH (!J.mol of fOrmazan/mg protein/h)

Glycogen (mg/g dry \I'.'t)

Phospho'ylase 'a' (WTlol of Pi/mg protein/.~)

Phosphorylase 'b (Wnol of "I/mp ~rotein/h)

Glucose (mg/g dry wi)

Control

o 16±001

9 89%0.92

.40±0.11

26%0 09

o 57%') 09

245±0.9-1

PRL

o 21%0.01'.

14.53%125'

1.82±0.0,)'

,01:010'

o 84±O 001'

o 98±0 003"

Bromocriprine

0.15±O ooi NS

6.39±052'

.08tO. 01'

0.23±0002"

'.79%() 01'

o 29±0 001'

3 49±0 09'

S:lrbitol de",ydrogenase (f-lmol of formazan/mg protein/h) 'J. 40 ± 0,11 2 81 ±O 09' o OS±O.OOl'

ACP (!J.m%f Pi/rr.g prCtein/jh)

ALP (!J.mo/ of Pi/mg orc"ein/h)

':',Idolise (lim)/ of FDP cleavec'/mg .prOtein/h)

Lactate (n.g/g dry wr)

AIAT (!J.mo/ot"pyruva e/trlg protein/h)

AAT (Wno;of pyruvate/I);g mOlein/',)

15 54 ± 1 24

17 51 %1 09

20±0 07

23 46±1 02

01 ±O 09

o 95±0 08

20.97 ±197'

22 29±2 13'

28 02±2 05'

96:0.009'

73±O.01'

9 72%0 92'

11.23%104'

14 95:1.45'

0.41 %0 02'

'=Stalistically significant (P<O 001) over control values. NS = NOt s:g·l!ficant.

of brorriocriptine. The activity of sJrbitol dehydrogenase was elevat-)d by PRL. sugges
ting the enhanced fructogsnic activity of epididymis. Activity of acid and alkaline phos
phatases were elevated in PRL administered rat epididymis. Since thes} enzymes are
androgen dependent (26), the r:resent pattern indicates the role of PRL in ancrogen media
ted activation of the epididymal m9tabolic events, Howaver. in the presence of bromocrip
tine these activitios were inhibited.

The activity of aldolase, which marks the tissue glycolysis was elevated by the
administration of PRL and hence epididymal glycolysis seems to be activated by the hor
mone. In contrast, bromocriptine inhibited aldolase activity with decrease in lactic acid
content. Since lactic acid can stimulate spermatozoa (11), PRL seems to provide congen
nial conditions for the sperm stimulation in the epididymis, while bromocriptine seems to
be inhibiting the same.
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G-6-PDf-t which marks the HMP shunt was elevated in the presence of PRL, indi
cating the operation of hexose monophosphate shunt in the tissue in the presence of this
hormone. This enzyme activity was also assoiated with the formation of steroid hormones
(27). enhanced steroidogenesis in the presence of PRL and inhibition in the presence of
bromocriptine can be envisaged. The activities of amino transferases. namely. AIAT and
AAT were activated in the presence of PRL and inhibited in the presence of bromocriptine.
Since these enzymes are directly associated with sperm motility and sperm density (9).
PRL m9diated activation of sperm maturation and male fertility and bromocriptine mediated
inhibition of sperm maturation can be envisaged.

In general it can be concluded that the PRL was enhancing the activities of andw
gen dependent enzymes of epididymis and thereby seems to have direct role on epididymal
function. In contrast bromocriptine seems to inhibit epididymal function possibly through
blocking of PRL releas9 fr&m the pituitary. .

ACKNOWLEDGEMENTS

The authors (YDR and KVR) are orateful to ICMR and CSIR. New Delhi for the
award of research f3110wships and NI H. Bethesda. U.S.A. for ganerous supply of OPRL.

REFERENCES

1. Bartke. A. Pituitary-testis relationships: Role of prolactin in the regulation of testicular function. Prog. Reprod.
Bio/.. 1 : 136-150. 1976_

'1. Barti<e. A.. B. C. Goldman. F. Sex and S. Dalterio. Effects of prolactin on pituitary and testicular function in mice
with heriditary prnlactin deficiency. Ennclccrinology. 101 : 1760-1766. 1977.

3. Negro-Vilar. A.. L. Kruhlich and S. M. Mc Cann. Chanqes in serum prolactin and gonadotropins duri~g development
of the male rat. Endocrinology. 93 : 660 _ 664. 1973.

4. Govindappa. S.. G. Vemananda Reddy and P. Reddanna. Role of prolactin On reprociuc\lve physiology of male
alhino ~ats ciuring puberal transition. J. Reprod. Bioi. Compo Endocrir;o I. 1 : 45 - 51. 1981.

5. Venkatarami Reddy. K. Ph. D. thesis entitled Effect of orclactin on the physiology of ~electerl acceS~ory sex
organs of male albino rats during puberal transition ". submitted to Sri Venkateswara university. Tirupat i
1983.

6. Venkatarami Reddy. K.. N. Geethanjali. G. Vemananda Reddy and S. Govindappa. TesticUlar carbohYdrate meta
bOlism on prC!actin administration during puberal transition of albino rats. Proc. In ian Narn. Sci. Acad.. 49 : 116 •
119. 1983.

7. Venkatarmi Reddy. K. and S. Govindappa. Impact of prolactin on th~ growth rate pattern and biochemical
composition of male albino rats during pUberal transition. Arch. In/n. PhyslOl. Bioch.• 93 : 273-282. 1984a.

8. Venkatarami r'leddy. K. and S. Govindappa Changes in epididymal carbohydrate metabolism after prolactin
administration in albino rats during puberal transition. J. Reprod Bioi. Compo Endocrlnol .• 4 : 43-47. 1984b.

9. Venkata rami Reddy. K. and S. Govindappa. Prolactin mediated acceleration of carb:>hydrate metabolism in
the maturat.ion events of seminal vesicle in albino rats. Indi8h J. Compo Anim. Physiol•• 3 : 65-69. 1985.

10. Dhananjaya Reddy. Y.. K. Venkatarami Reddy and S. Govindappa. MetabOlic profiles of prostate gland after
the administration of prolactin and brom:Jcriptine. Arch. In In. Physiol. Biochem•• 92 : 125-130. 1984a.

11. Dha anjaya Reddy. Y.. K. Venkatarami Reddv and S. G:Jvindappa. Effect of prolactin on the carbJhydrate
me!ab1lism of mammblian spermatozoa. Indian J. Compo Anim. Physiol. 2: 1-3. 1984b.

12. Fluckiger. E. and S. Delpezo. Ergot derivatives and pituitary hormones. In neuroactive drugs in endocrinology.
Muller E. E. (ed) Elsevier/North Holland Biomedical Press. Amsterdam. 9 : 168. 1980.



238 ReddY et al. Oclober-Decemb}r 1985
Ind J. Physiol. Pharmac.

13. Mullerl, E. E. Neuroactive drugs in endocrinology. E,sevier/North Holland Biomedical Press, Amsterdam,
9: 210-240,1980

14, Aragona, C. and H. G. Friesen. Specific prolactin binding sites in the prostate and testis of rats. EndocrinologV,
97: 677-684, 1975.

15. Orgebin-Oist. M. C. and J. Diiane. Properties of a prolactin receptors from the rabbit epididymis. Bioi.
Reprod.. 21 : 135-139, 1979.

16. Ramachandra Ra:>. M. an-:J P. G':Jvindarajulu. Eff~r.t of prolactin inhibition by brom:criptine on testicular
metabOlism in the adult rat. Intn. J. Androl.• &: 331-336.1982.

17. Mendal, B., A. Kemp and D, K. MYers. A colorim~t(c microm~th')d for the det3rmlnltion of glucose. Bioch.
J" 56 : 639-645,1954.

18. Aarker, S· B. and W. H. Summerson. The cOlorimetric determination of lactic acid in biOlOgical. J. BioI.
Chern., 138 : 535-554,1941.

19. Nachlas, M. M., S. P. MOrgulis a.,d A. M· Seligman. A colorimetrimetric method fOr estimation of sUccinate
dehydrogenase activity. J. BioI. Chern., 235: 499-504, 1960.

20. Bodan~ky, A. I. DeterminatiOn of in')rgani c phosphate. Beer's law and interfering sub5tances in the Kuttner
Lichtenstein method. J. BioI. Chem.• 99 : 197-206, 1933.

21. cori, G. T., B. IllingwOrtil and p. G· Killer. MUscle phosphorylalie. In Methods in Enzymology. COloWick
p. and N. O. Kaplan (eds). Academic Press, New York. 1 : 200-210. 1955.

22. Bruns, F. H. and H. U. Bergmeyer. Frl!tctose-I,6-diphosphate aldolase. In Methods' in Enzymatic analysis.
BergmeyerH.U.(ed). Academic preSS, Newycrk.1 : 724-731,1965.

23. Tirri, R., K.Y.H. Lan;)erspetz and J. Kohomen. Temperature dependence of the ATPase actlvity in brain
homoge~atesduring the postnatal devc-Iopment of the rat. Como. Bioch. Physiol., 44: 473-480, 1973.

24. Reitman, S. and S. Fraenkal. A colorimetric method for the determination of glutamic-oxaloacetic and
glutamiC-pyruvic transsminase. Am. J, Clin. Pa thol.. 28 : 56·58, 1957.

25. Gupta, S. Sampling and tests of sign!ficance. In Statistical Method~.Gupta S. P. (ed) SUltan Chand & Scns
Publishers, New Delhi. 11th edn. 53-59, 197B.

26. Tp.nniswood. M. p', C· E. Bird and A. F. Cleark. ACP: Androgen depend~nt marker Of rat prOstate. Can. J.
Biochem.• 64: 350-357, 1976.

27. Wiest. W. G. and W. R. KidNaJl. The regUlation Of progesterone secretion by ovarian dehydrogenases. in The
GonadS. Mc Kerns. K· W. (ed). Merldi:h CorporalJon, New York. 295-325, 1959.


