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Abstract

Effect of Morphine on the Number of Adenohypophysis Acidophil Cells in Male Rat

Ezzatabadi M., Ph.D.!, Mirhosseini M., B.Sc.z, Dabiry Sh., Ph.D.3, Rezaeizadeh A, B.Sc.z, Eftekhar Vaghefi S.A., Ph.D.*

1. Assistant Professor, Department of Anatomy, School of Medicine & Neuroscience Research Center, Kerman
University of Medical Sciences, Kerman, Iran

2. Research Assistant, School of Medicine, Kerman University of Medical Sciences, Kerman, Iran

3. Professor of Pathology, Afzalipour School of Medicine, Kerman University of Medical Sciences, Kerman, Iran 4. Assistant
Professor of Anatomy, School of Medicine, Kerman University of Medical Sciences, Kerman, Iran

Introduction: The influence of morphine on pituitary secretion through pmu receptors has been nearly
known. It is also reported that morphine has an effect on cell proliferation. In the present study we
investigated the effect of morphine on the proliferation of acidophil cells of adenohypophysis in male rat.
Method: This study has been carried out on 14 adult male Wistar rats divided into two groups of morphine
dependent and control. The animals in morphine-dependent group were addicted through consumption of
morphine for 21 days. After controlling withdrawal syndrome signs, serum prolactin level was determined
by Elisa method. In the next step after anesthetizing animals and performing cardiac perfusion, the
hypophysis was removed and fixed at 10% formalin. After processing, staining was done by routine
immuno-histochemistry method and the number of mammotropes and somatotropes in morphine-dependent
and control groups were compared.

Results: Mean prolactin production in dependent group as compared with control group showed significant
increase. There was a significant increase in the ratio of mammotropes to acidophil cells and a significant
decrease in the ratio of somototrops to acidophil cells in morphine-dependent group compared to the control
group (P<0.05).

Conclusion: Morphine dependency may lead to increase in the percentage of prolactin secreting cells and
serum prolactin level and decrease of growth hormone secreting cells.

Keywords: Morphine dependence, Adenohypophysis, Acidophil cells, Rat

Journal of Kerman University of Medical Sciences, 2008; 15(2): 162-170

1A



rijw ,{,.A.‘/é/ :f;j.‘ ‘JZ’;‘_{Q}’ fjl& ¢L<.C.r/.‘ ;.Er.a

References
1. Hardman JG, Limbard LE, Gilman AG (editors): Goodman & Gilman’s the pharmacological basis
of therapeutics. 10" ed., New York, McGraw-Hill Inc., 2001; pp596-73.

2. Brownstien MJ. A brief history of opiates opioid, peptides and opiod receptors. Proc Natl Acad Sci
1993; 90(12): 5391-3.

3. Moshtaghi-Kashanian GR, Esmaeeli F, Dabiri S. Enhanced prolactin levels in opium smokers.
Addict Biol 2005; 10(4): 345-9.

4. Hughes J, Smith TW, Kosterlitz HW, Fothergill LA, Morgan BA, Morris HR. Identification of two
related pentapeptides from the brain with potent opiote agonist activity. Nature 1975; 258(5536):
577-80.

5. Elvenes J, Andjelkov N, Figenschau Y, Seternes T, Bjorkoy G, Johansen O. Expression of
functional mu-opioid receptors in human osteoarthritic cartilage and chondrocytes. Biochem
Biophys Res Commun 2003; 311(1): 202-7.

6. Bigliardi-Qi M, Gaveriaux-Ruff C, Zhou H, Hell C, Bady P, Rufli T, et al. Deletion of Delta—
opioid receptor in mice alters skin differentiation and delays wound healing. Differentiation 2006;
74(4): 174-85.

7. Glasel JA. The effects of morphine on cell proliferation. Prog Drug Res 2000; 55: 33-80.

8. Yin D, Woodruff M, Zhang Y, Whaley S, Miao J, Ferslew K, et al. Morphine promotes Jurkat cell
apoptosis through pro-apoptotic FADD/P53 and anti-apoptotic P13K/AKt/NF-k B pathways. J
Neuroimmunol 2006; 174(1-2): 101-7.

9. Singhal PC, Sharma P, Sanwal V, Prasad A, Kapasi A, Ranjan R, et al. Morphine modulates
proliferation of kidney fibroblasts. Kidney Int 1998; 53(2): 350-7.

10. Chuchkova NN, Glumova VA, Cherenkov IA, Tuminova NA. Interrelation of morphological
parameters in the system of neuroendocrine regulation following long-term morphine
administration. Morfologiia 2004; 125 (3): 81-5.

11. Del Valle-Soto ME, Vega JA, Hernandez LC, Martinez-Telleria A, Perez Casas A. Ultrastructural,
immunocytochemical and morphometric studies of pituitary prolactin cells after chronic
administration of met-enkephalin. Bull Assoc Anat (Nancy) 1991; 75(230): 19-24.

12. Idanpaan—Heikila JJ, Rauhala P, Tuomainen PK, Tuomainen P, Zolotov N, Mannisto PT.
Morphine withrawal alters anterior pituitary hormone secretion, brain endopeptidase activity and
brain monoamine metabolism in the rat. Pharmacol toxicol 1996; 78(3): 129-35.

13. Shenenberger Donald W. Hperprolactinema 2005; 12 pages. Available at: URL:
http://www.emedicine.com/med/topic 1098.htm.Accessed 24/02/2007.

14. Vidal S, Horvath E, Kovacs K, Lloyd RV, Smyth HS. Reversible trans differentiation:
interconversion of somatotrophs and lactotrophs in pituitary hyperplasia. Mod Pathol 2001; 14(1):
20-8.

15. Leung CM, Dai S, Ogle CW. Rapid induction of dependence to morphine in rats.
Neuropharmacology 1986; 25(3):305-7.

M4



Iylas 5 Soblze st ) o Sl ples LUy 5850

16. Ulrika VM, Advanced laboratory methods in histology and pathology. USA, Armed Forces
Institute of Pathology American Registry of Pathology Washington DC 1994; 3-11.

17. Zagon IS, Sassani JW, McLaughlin PJ. Re epithelialization of human cornea is regulated by
endogenous opioids. Invest Opthalmol Vis Sci 2000; 41(1): 73-81.

18. Eisch AJ, Barrot M, Schad CA, Self DW, Nestler EJ. Opiates inhibit neurogeneis in the adult rat
hippocampus. Proc Natl Acad Sci USA 2000; 97(13): 7579-84.

19. Ross MH, Pawlina W, Histology, A text and atlas with correlated cell and molecular biology. 5™
ed., USA, Lippincott Williams & Wilkins, 2003; pp 691-693

20. Sato T, Yamaguchi T, Matsuzaki M, Satoh T, Suzuki A. Mammosomatotrophs develop within
mammotroph clusters in bovine adenohypophysis. Tissue Cell 1999; 31(5): 499-504.

21. Peng XD, Park S, Gadelha MR, Coschigano KT, Kopchick JJ, Frohman LA, et al. The growth
hormone (GH) -axis of GH receptor/ bindig protein Gene-disrupted and metallothionein-human
GH releasing hormone transgenic mice: hypothalamic neuropeptide and pituitary receptor
expression in the absence and presence of GH feedback. Endocrinology 2001; 142(3): 1117-23.

22. Grossman A, Moult PJ, Gaillard RC, Delitala G, Toff WD, Rees LH, et al. The opioid control of
LH and FSH release: effects of a met-enkephalin analogue and naloxone. Clin Endocrinol (Oxf)
1981; 14(1): 41-7.

23. Gilbeau PM, Almirez RG, Holaday JW, Smith CG. Opioid effects on plasma concentrations of
luteinizing hormone and prolactin in the adult male rhesus monkey. J Clin Endocrinol Metab 1985;
60(2): 299-305.

\Y.



