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Objectives:

~ »

The main objective of this proposal is to elucidate calcitonin role in calcium homeostasis
during weightlessness.

In this investigation our objectives are to study:

1) The effect of weightlessness on thyroid and serum calcitonin

2) The effect of weightlessness on the circadian variation of
calcitonin in serum and the thyroid gland.

3) The role of light as zeitgeber for calcitonin circadian rhythm.

4) The circadian pattern of thyroid sensitivity to release calcitonin
in response to calcium load.

5) The role of serotonin and norepinephrine in the control of
calcitonin release.

The main objective of this research/p%posal is to establish the role of calcitonin in
calcium metabolism during weightlessness condition. Understanding the mechanism of these
abnormalitics will help in developing therapeutic means to counter calcium imbalance in
spaceflights.

Progress Report:

Using NASA Support the Pl was able to publish 21 articles in refereed indexed journals
and 36 abstracts please see the enclosed list). Eleven African American students were trained
using NASA grant.

(NASA-CR-193622) CALCITONIN N94-12960
CONTROL OF CALCIUM METABOLISM

DURING WEIGHTLESSNESS Final Report

(Florida Agricultural and Unclas
Mechanical Univ.) 6 p

G3/52 0179677



Articles:

10.

11.

12.

Wahba, Z.Z., ET. Oriaku and K.F.A. Soliman. Brain Cholinergic Involvement During
the Rapid Development of Tolerance to Morphine. Pharmacology 34:66-73. (1987).

Oriaku, ET. and K.F.A. Soliman, Effect of Ethanol on the Rat Gastrointestinal
Cholinergic Enzymes. Pharmacology. 35:234-240 (1987).

Akunne, H.C. and Soliman, K.F.A., The Role of Opioid Receptors in Diabetes - and
Hypergycemia - Induced Changes in Pain Threshold in the Rat. Pyschopharma-
cology 93:167-172 (1987).

Akunne, H.C. and K.F.A. Soliman, Hyperglycemia Suppression of Morphine Withdrawal
Signs in the Rat. Psychopharmacology 96:1-6 (1983).

Oriaku, E.T. and K.F.A. Soliman, Brain Cholinergic Involvement in the Diurnal Variations
of the Rapid Development of Tolerance to the Hypothermic Effect of apomorphine.
Pharmacology 37:8-15 (1988).

Okonmah, A.D., J.W. Brown, J.O. Owasoyo and K.F.A. Soliman, Alterations of Fetal
Brain Biogenic Amine Metabolite by Maternal Ethanol Exposure. Gen. Pharmacol.
19:589-593 (1988).

Okonmah, A.D., JW. Brown G.T. Blyden and K.F.A. Soliman, Prenatal Effect of
Harmaline on Fetal Brain Biogenic Amine Metabolism. Pharmacology 37:203-208
(1988).

Brown, JW., A.D. Okonmah, K.F.A. Soliman, A Carballeira and L.M. Fishman.
Glucocorticoid Effects on Cholinergic Enzymes in Ethanol-treated Fetal Brain
Cell Cultures. Experientia, 44:898-900 (1988).

Wahba, Z.Z. and K.F.A. Soliman, Effect of Diabetes on the Enzymes Cholinergic System
of the Rat Brain. Experientia 44:742-746 (1988).

Oriaku, E.T. and K.F.A. Soliman. Effect of Morphine on the Rat Gastrointestinal
Cholinergic System. Arch. Int. Pharmacodyn. Therap. 297: 166-177 (1989).

Okonmah, A.D., JH. Brown, LM. Fishman, A. Carbelleira and K.F.A. Soliman.
Influence of Ethanol on Fetal Brain Cholinergic Enzyme Activities.
Pharmacology. 39:367-372 (1989).

Lee, I.V., H.C. Akunne and K.F.A. Soliman. Involvement of Brain Cholinergic System
in the Rapid Development of Tolerance to Glucose-induced Analgesia. Arch. Int.
Pharmacodyn. Therap. 306:34-44 (1990).



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Claye, LH. and K.F.A. Soliman. Effect of Acute Cocaine Administration on the
Cholinergic Enzyme Levels of Specific Brain Regions in the Rat. Pharmacology
40:218-223 (1990).

Kumer, K.P., A.D. Okonmah, Q.G. Bradshaw and K.F.A. Soliman. Stability of
Ketoconzole in Ethanolic Solutions. Drug Dev. Indust. Pharamcy. 17:577-580
(1991).

Goodman, C.B. and K.F.A. Soliman. Altered Brain Cholinergic Activity in the
Genetically Obese Rats. Experientia 47:833-836 (1991).

Wahba, Z.Z.; K.F.A. Soliman and M.G. Kolta. Effect of Diabetes on the Cholinergic
Enzyme Activitics of the Urinary Bladder and the Seminal Vesicles of the
Rat. Exp. Clin. Endocrinol. 99:26-30, 1992.

Wahba, Z.Z. and Karam F.A. Soliman. Effect of Stress on Choline Acetyltranferase
Activity of the Brain and the Adrenal Gland of the Rat. Experientia
48:265-268 (1992).

Williams, R.L, S.F. Ali, FM. Scalzo, K.F.A. Soliman and R.R. Holson. Prenatal
Haloperidol Exposure: Effects on Brain Weights and Caudate Neurotransmitter
Levels in Rats. Brain Res. Bull. 29:449-458 (1992).

Lee, I.V., G. Soliman and K.F.A. Soliman. Brain Cholinergic Involvement in Vaginal
Stimulation-induced Analgesia. Pharmacol. Biochem. Behav. (Accepted for
publication, 1993).

Williams, R.L., K.F.A. Soliman and K.M. Mizinga. Circadian variation in tolerance to
the hypothermic action of CNS drugs. Pharmacol. Biochem. Behav. (In press, 1993).

Gragg, R.D. and F.A. Soliman. Biochemical evidence for peripheral neural regulation of
adrenocortical regeneration in response to bilateral adrenal enucleation. Life Sci. (In
press, 1993).

Akunne, H. and K.F.A. Soliman. Serotonin in modulation of pain responsiveness in the
aged rat. Pharmacol. Biochem. (In press, 1993).



Abstracts:

1.

10.

I

12.

13.

Oriaku, E.T. and K.F.A. Soliman. The Role of Opioid Receptors in Bladder Dysfunction
During Diabetic in the Rat. Pharmcologist 29:106 (1987).

Lee, JF., H.C. Akunne and K.F.A. Soliman. Involvement of Brain Cholinergic System
in the Rapid Development of Tolerance to Glucose Induced Analgesia.
Pharmacologist 29:180 (1987).

Akunne, H.C. and K.F.A. Soliman. The Effect of Aging on Brain Norepinephrine
Metabolism. Pharmacologist 29:189 (1987).

Lee, JV. and K.F.A. Soliman. Brain Cholinergic Involvement in Vaginal
Stimulation-induced Analgesia. FASEB J. 2:A530, 1988.

Oriaku, E.T., and K.F.A. Soliman. Involvement of the Cholinergic System in Glucose
Potentiation of Morphine Analgesia. FASEB J. 2:A1392 (1988).

Akunne, H.C. and K.F.A. Soliman. Effect of Altered 5-hydroxytryptamine Levels on Pain
Sensitivity in Aged Rats. FASEB J. 2:A1404.

Williams, R.L. and K.F.A. Soliman. Circadian Variation of the Rapid Development of
Tolerance to Nicotine-induced Hypothermia in Rats. FASEB I.
2:A1529 (1988).

Akunne, H. and K.F.A. Soliman. Opioid and Non-opioid Factors in Starvation Induced
Analgesia. APS/ASPET '88', A:162 (1988).

Hardy, L., H.C. Akunne and K.F.A. Soliman. Attenuation of Morphine-dependent
Withdrawal Signs by Oral and Intraperiotoncal Administration of Glucose
APS/ASPET '88', A:162 (1988).

Lee, J.V. and K.F.A. Soliman. Hormonal Modulation of the Brain Cholinergic System
in the Female Rat. APS/ASPET '88', A:204 (1988).

Goodman, C., H.C. Akunne and K.F.A. Soliman. Involvement of the Cholinergic System
in Pain Threshold Alteration of Genetically Obese Rats. APS/ASPET '88',
A:204.

Soliman, K.F.A. and H.C. Akunne. Effect of Aging on Pain Sensitivity, The Development
of Tolerance to Morphine and Brain Beta Endorphin Levels. INRC
Proc. Albi, France 112, (1988).

Soliman, K.F.A. and H.C. Akunne. Effect of Aging on Pain Sensitivity, The Development
of Tolerance to Morphine and Brain Beta Endorphin Levels. Advances in Biosciences
75, 350 (1989).



14.

IS.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

Goodman, C. and K.F.A. Soliman. The Role of Opioid and Non-Opioid Factors in Pain
Alteration of Genetically obese rats. Faseb J. 3: A 354- (1989).

Lee, J. V. and K.F.A. Soliman. The Role of the Uterus and the Adrenal Gland in
Vaginal Stimulation Induced Analgesia FASEB J. 3: A 421-(1989).

Hardy, L., H.C. Akunne and K.F.A. Soliman. Effect of Glucose on the Rapid
Development of Tolerance to Morphine-induced Analgesia. FASEB J. 3: A 422-(1989).

Akunne, H.C. and K.F.A. Soliman. Effect of Altered 5-hydroxytryptamine Levels on Pain
Sensitivity During Aging. FASEB J. 3: A-1200 (1989).

Oriaku, ET., H.C. Akunne and K.F.A. Soliman. Effect of Feeding Tryptophan - Rich
Diet on Pain Sensitivitiy.  FASEB J. 3: 1-1241 (1989).

Oriaku, E.T. and K.F.A. Soliman. Calcotonin Effect on the Brain Cholinergic System
Activity. J. Clin. Pharmacol. 26 (1989).

Goodman, C.B. and K.F.A. Soliman. Tolerance of Glucose-induced Analgesia in Obese
Rats. J. Clin. Pharmacol. 26 (1989).

Claye, L.H. and K.F.A. Soliman. Glucose Suppresion of Morphine Withdrawal Sign in
the Rats. J. Clin. Pharmacol. 26 (1989).

Lee, J.V. and K.F.A. Soliman. The Role of Brain Neurotransmitters in Vaginal
Stimulation-Induced Analgesia. J. Clin. Pharmacol 26 (1989).

Goodman, C.B. and K.F.A. Soliman. Glucose-induced Analgesia in Obese Rats.
Physiologist 32: 204 (1989).

Oriaku, E.T. and K.F.A. Soliman. Effect of Calcitonin on the Brain Cholinergic Enzymes
Physiologist 32: 204 (1989).

Lee, JV. and K.FA. Soliman. Brain Biogenic Amines Involvement in Vaginal
Stimulation-induced Analgesia. Physiologist 34: 204 (1989).

Lee, J.V. and K.F.A. Soliman. The Role of the Cholinergic System in Vaginal
Stimulation-induced Analgesia in the Rat. FASEB 1. 4:A 470 (1990).

Oriaku, E.T. and K.F.A. Soliman. Circadian Effect of Ethanol on Rat Gastrointestinal
Cholinergic Enzymes. FASEB. J. 4:A474 (1990).

Goodman, C.B. and K.F.A. Soliman. The Role of Opioid Receptors in Hyperglycemia
Induced Analgesia in Obese Zucker Rats. FASEB 1. 4:A677 (1990).



29.

30.

31

32.

33.

34.

35.

36.

Claye, L.H. and KF.A. Soliman. Effect of Acute Cocaine Administration on the
Cholinergic Enzyme Levels of Specific Brain Regions in the Rat. FASEB
J. 4:A679 (1990).

Oriaku, E.T., A. Davis and K.F.A. Soliman. Effect of Glucose Administration on the Rat
Gastrointestinal Cholinergic Enzymes. Pharmacologist 32:164 (1990).

Heyliger, S.0. and K.F.A. Soliman. The Effect of Acute Administration of Tryptophan
and its Metabolites on Pain Sensitivity. Pharmacologist 32:139 (1990).

Heyliger, S.0. and K.F.A. Soliman. The Effects of Tryptophan Metabolites on Pain
Sensitivity. FASEB J. 5:A859 (1991).

Goodman, C.B., M.G. Kolta and K.F.A. Soliman. The Role of Met-enkephalin (ME) in
Glucose-induced Analgesia (GIA) of Genetically Obese Rat. FASEB J.
5:A860 (1991).

Wang, Q. and K.F. A. Soliman. Brain Acetylcholinestrase Diurnal Variations During the
Rapid Development of Tolerance to the Hypothermic Effect of Ethanol
FASEB J. 5:A866 (1991).

Lee, JV., ET. Oriaku and K.F.A. Soliman. Brain Biogenic Amines Involvement in
Vaginal Stimulation-induced Analgesia. FASEB J. 5:A1498 (1991).

Claye, LH. and K.F.A. Soliman. Effect of Repeated Administration on Cholinergic
Enzyme Activity in Specific Brain Regions in the Rat. FASEB J. 5:A1590
(1991).



