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Effects of prazosin in body weight and some hormones
(TSH, T3, & T4) in rats (Rattus norvegicus)
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Abstract: This study was conducted at the laboratory of department of biology, faculty of
science/university of Kufa , 40 male rats that was used.The present study was conducted to
investigate the effect of Prazosin hydrochloride on some organs in male rats
(Rattusnorvegicus), after administration of prazosin hydrochloride at three doses
(25,50,75)mg/kg b.wt. for eight-weeks, prazosin decreased the body weight from (22.00+3.74
t010.00+0.45), liver weight from (2.91 +£0.87 to4.43+0.263), and kidney weight from (1.14
+0.116 tol1.85+0.040). prazosin increased the thyroid stimulating hormone (TSH) from
(0.791040.042 to 5.4885+0.066), thyroxine (T4) from (7.3875+0.2264 to 14.4575+0.147),
and decreased triiodothyronine(T3) from (3.8275+0.1109 to 0.18153+0.007).
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Introduction
Alpha blocker drugs:

Alpha blockers are characterize as one of the most therapies that used for treatment of several condition
such as Raynaud's disease, hypertension, scleroderma , and one of the most therapies for treated chronic pelvic
pain syndrome/ chronic prostatitis (CPPS/CP) and also be used to treat anxiety and panic disorder such as
generalized anxiety, posttraumatic stress disorder (PTSD)'. Many reports suggested that certain patients might
beneﬁ;n from treatment with a-blocker drugs. Lately alpha blocker had side effects that severely limited their
utility”.

Prazosin hydrochloride is an alpha blocker work by blocking nerve ending called a-blockers. This will
relaxes the smooth muscle of the urinary bladder and prostate. Prazosin substantially reduced trauma-related
nightmares and globally rated severity of prosttraumatic stress disorder (PTSD) , it is also used to treat benign
prostatic hyperplasia (BPH) in men which can be recognized by enlargements of prostate which causes
difficulties with urination®*.Prazosin was discovered by investigation team led by at beginning as potential
antihypertensive drug after that it was used to treat several disease such as lower urinary tract symptoms
associated with urine retention and benign prostatic hyperplasia.

Prazosin is also beneficial in treating urinary hesitancy associated with prostatic hyperplasia, blocking
alpha-1 receptors, which control constriction of both the prostate and urethra. While not a first line choice for
either hypertension or prostatic hyperplasia, it is a choice for patients who present with both difficulties
concomitantly’. This medication has shown to be effective in treating severe nightmares in children and people
with PTSD symptoms®. Veterans have also been treated successfully at Seattle's VA Puget Sound Health Care
System (VAPSHCS) for sleep disturbance related to PTSD. Doses are lower for this purpose than for control of
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blood pressure®. Alpha -agonists are known to excite thyroid hormone secretion’, the medical efficiency of,
alpha-adrenergic blockade in the handling of thyrotoxicosis ,results from a decline in peripheral adrenergic
appearances®. The usage of ,alpha-blockers in the treatment of hypertension does affect thyroidfunction.

Methods:

Preparation of Prazosin Hydrochloride (Miniperss) solution:

The Prazosin was obtained from (pfizerlab, Germany) at concentration (5mg/kg),the Prazosin
hydrochloride dose (25,50,75 mg/kg) were prepared by dissolving (10)g from Prazosin in (100)ml from distill
water to make stock solution and different concentration from stock solution were prepared.

Experimental animals:

40 rats (Rattusnorvegicus) of male sex weighing (210-290)g ,animals were housed in aplastic caged,
under standard environment condition( temperature 25-28 °C and 12 hr,light-dark cycle) and allowed access to
standard laboratory water and feed. They were divided in to four groups'® animals for each group.

Group 1: as a control, animals were treated with (0.5 ml/kg) of distilled water, give orally.

Group 2: The animals were treated with (0.5 ml) of volume dose from prazosin at concentration25 mg/kg for 8
weeks, give orally.

Group 3: The animals were treated with (0.5 ml) of volume dose from prazosin at concentration50 mg/kg for 8
weeks, give orally.

Group 4: The animals were treated with (0.5 ml) of volume dose from prazosin at concentration75 mg/kg for 8
weeks, give orally.

Measurement of weights:

The weight of male rats were measured depending on’.
Determined of thyroid function test:
Determination of triiodothyronine (T3) and thyroxin (T4):

We determined by using elisa kits to determined T3,T4 and TSH in serum', it is supplied by Sigma-
aldrich from (U.S.A).

Determination of calcitonineanderythropoietin

We determined the calcitonin in the serum of rats by using calcitonin& erythropoietin kits from
Kamya biomedical company, the kit is a competitive inhibition of the immunoassay technique for the in vitro
quantitative biological fluids.

Bio statistical analysis:
The results were expressed as (mean =+ standard deviation), t- test was used for the comparison between
control and other groups in the measured parameters' .
Results and Discussion:
Effect of prazosin on the weights of body, liver and kidney:

The result in table (1) when compared that treated a male rats with prazosin at different doses (25, 50,
75mg/kg b.wt.) with control group shows significant decrease in the of body weight through the period of
experiment .

Liver and kidney weight were increased in animals treated with Prazosin than in control animal. The
results revealed no significant cdifferences in the weights of liver and a significant change at (P>0.05) in the
weight of kidney of group that’s give 25 mg/kg b.wt. of Prazosin but groups gives Prazosin 50 and 75mg/kg
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b.wt. that result is a significant increase in liver and kidney weights when compared with control group, This
decrease in weight of body in case of hyperthyroidism, increased in levels of T3,and T4the speeding up of the
metabolism, lost weight without dieting. The heart rate and blood pressure may lead to, heart rhythms may be
abnormal, and patients may sweat excessively, feel nervous and anxious, have difficulty sleeping'®" this
decrease in body weight may be attributed to many factors such as ; the deficiency in testosterone level ,
testosterone plays a key role in the development of male reproductive tissues such as the testes and prostate as
well as promoting secondary sexual characteristics such as increased muscle, bone mass and growth of body-
hair'*">. In addition, testosterone is essential for health and wellbeing'® as well as the prevention of
osteoporosis'’.

Prazosin also found to cause many disorders such as asthenia, dizziness, drowsiness, headache,
insomnia, syncope, vertigo , chest pain orthostatic hypotension, pharyngitis, diarrhea, general weakness and
nausea'®. All of these may be the cause of decrease in body weights of treated animal.

Table 1: Effect of prazosin on weights of male rats and their organs (liver &Kkidney) for 8 weeks.

Groups Changes in body | Liver weight % | Kidney weight %
weight (gm)

Control 22.00+3.74 2.91 +0.87 1.14 £0.116

PZ. 25 mg/kg *15.00+0.32 3.11 +0.337 *1.33 £0.71

PZ. 50 mg/kg *13.500+0.362 *3.7 £0.337 *1.45 £0.037

PZ. 75 mg/kg *10.00+0.45 *4.43+0.263 *1.8540.040

L.S.D. 0.05 2.436 0.903 0.451

No. of animals=10 for each group, Values are mean =SE. *Significantly different at p<0.05.
Effect of prazosin on thyroid hormones (T3) , (T4) and TSH:

The results in figures (1) showed a significant decrement (p<0.05) in level of T3 and a significant
increment (P>0.05) level of T4 in serum with in group treated with Prazosin for 8 weeks in contrast with control

group.

The results show the animals treated with prazosin at three different doses (25,50,75) mg/kg b.wt.
asignificant decrement (p<0.05) when compared with control. The results in figure (2) show the animals treated
with Prazosin at low dose 25 mg/kg b.wt. significant increase at (P>0.05) in (T4) but no significant changed
when contrast with groups of rats that’s give high doses of Prazosin (50, and 75) mg/kg b.wt.the animals
treated with Prazosin at high doses 50,75mg/kg b.wt. for each extract for 8 weeks showed significant
increment(p>0.05) in levels of (T4) when compared with control group.

These results in figure (3) may be attributed to effect of prazosin on pituitary gland in hypothalamus of
brain , due to elevation in TSH, and at same time the prazosin effect on thyroid gland by stimulating it to secret
more of T4, this called primary hyperthyroidism'®,

T4 is secreted about 20% more than in T3 in the bloodstream, hormones released from thyroglobulin
but not secreted are deiodinated from iodothyrosinedehalogenase to permit all of iodide to be reabsorbed and
recycled. TSH, through stimulation of these processes, stimulates thyroid gland to synthesize thyroid hormones
and rise its volume. Elevated levels of T4 and T3 inhibit the secretion of TRH and TSH, with a negative
feedback mechanism. Medicines that inhibit T4 and T3 synthesis increase TSH circulating levels, which
encourages thyroid gland hyperplasia (goiter). Thyroid hormone release can also be stimulated secondarily
through blood vessels by nerve fibers of cervical sympathetic ganglia (Dott.sa Carmela,2012).Hyperthyroidism
is also known as thyrotoxicosis. It ischaracterized by hypermetabolism and elevated serum levelsof free thyroid
hormones. There is enlargement of the thyroidgland and exophthalmos (bulging eyes) *°.

This present study agreement with the results that obtained by*', on propranolol and prazosin revealed,
the propranololdecrease T3 levels, by lowering the conversation of T4 to T3, and prazosin causes elevation in
T4 and TSH, or may be attributed by Thyroiditis, subacute thyroiditis is caused by inflammation of the thyroid
gland and produces an abrupt onset of thyrotoxic symptoms as excess hormone released from the inflamed
gland, it often lead to complication and results in temporary hyperthyroidism
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Figure (1): Effect of prazosin at in the serum levels Triiodothyronin in male rats.Values are mean +SE.
*significantly different at p<0.05
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Figure (2): Effect of prazosin at in the serum levels Thyroxine in male rats.Values are mean +SE.
*Significantly different at p<0.05.
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Figure (3): Effect of prazosin at in the serum levels TSH in male rats. Values are mean +SE.
*Significantly different at p<0.05.

Effects of prazosin on erythropoietin and calcitonin hormones:

The results in figures (4) and(5) showed a significant decrement (p<0.05) in level of erythropoietin and
level of calcitonin in serum with in group treated with Prazosin for 8 weeks in contrast with control group.

The results show the animals treated with Prazosin at low dose 25 mg/kg b.wt. significant decreased at
(P<0.05) in (Erythropoietin and Calcitonin) when compared with control group but no significant changed
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when contrast with groups of rats that’s give high doses of Prazosin(50, and 75) mg/kg b.wt.The animals
treated with Prazosin at high doses 50,75mg/kgb.wt. for each extract for 8§ weeks showed significant decrement
(p<0.05) in (Erythropoietin and Calcitonin) levels when compared with control group,This study demonstrates
that prazosin, a quinazoline derivative that is now thought to be a selective postsynaptic el-adrenergic receptor
blocking agent, exerts and inhibitory effect on the erythropoietic rate of normoxic mice, which, in turn, induces
a moderate decrease in the hematocrit. Since the drug is also able to depress the oxygen-dependent EPO
production in hypoxemic rats, it is conceivable that prazosin affects erythropoiesis indirectly, through its
negative effect on the secretion of the regulating hormone, prazosin induced a sustained decrease of the
hematocrit value despite continuation of the hypobaria induced hypoxemia, oxygen consumption was not
significantly different between normoxic and hypoxic mice, being unaffected by prazosin. The critical point
decreased in hypoxic compared with normoxic rats, but was unaffected by prazosin.

Calcitonin (thyrocalcitonin) is a hormone produced by clear cells in the thyroid gland. The main action
of calcitonin is on the bone. It increases deposition of calcium and phosphate in the bone and regulate the ca™
levels in the blood, so effectively it inhibits calcium resorption by binding to a specific receptor on the
osteoclasts, and inhibits their action. In the kidneys, it decreases the re-absorption of both calcium and
phosphate on the proximal tubules. Its overall effect is to decrease the plasma calcium concentration.

Patients with primary hyperparathyroidism may be more sensitive to the hypercalcaemic action of
thiazides’* because ofloss of the normal counter-regulation of parathyroid hormone secretion during thiazide-
induced hypercalcaemia®. experimental work by*’ has demonstrated that isoproterenol or adrenaline, but not
phenylephrine, can acutely increase parathyroid hormone levels without changing serum calcium
concentrations, while propranolol decreases parathyroid hormone levels.
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Figure (4): Effect of prazosin at in the serum levels Erythropoietin in male rats.Values are mean =SE.
*Significantly different at p<0.05.
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Figure (5): Effect of prazosin at in the serum levels Calcitonin in male rats.Values are mean +SE.
*Significantly different at p<0.05.



Haider Salih et al /Int.J. PharmTech Res. 2016,9(2),pp 66-71. 71

References:

1. Raskind, MA.;Peskind, ER.; Kanter, ED. (2003). 160: 371-373.

2. Lee, SW.H. ; Men, L. L.; Kahaya, Y. ;Yee, V. L. and John, N.K. (2008). Human press. Apart of springe
science, U.S.A. PP. 85-91.

3. Raskind, MA.;Dobie, DJ.; Kanter, ED.; Petric. EC.; Thompson, CE.; Peskind, ER.(2000). J Clin
Psychiatry; 61: 129-133.

4, Geracioti, TD. Jr.; Baker, DG.; Ekhator, NN.; West SA.; Hill, KK.; Bruce, AB.; Schmidt, D.; Rounds-
KuglerB.Yehuda R.; Keck, PE. Jr.; Kasckow, JW. (2001).. AM J Psychiatry ; 158: 1227-1230.

5. Shen, Howard. (2008):Phar Mnemonics. Minireview. p. 13.

6. Simpson, TL; Saxon, AJ; Meredith, CW; Malte, CA; McBride, B; Ferguson, LC; Gross, CA; Hart, KL;
Raskind, M (2009).Alcoholism, clinical and experimental research 33, (2): 255-263.

7. Melander, A.; Ranklev, E.; Sundler, F. and Westgren, U. (1975)..Endocrinology 97: 332-336.

8. Turner,P.(1974). Drugs 7: 48-54.

9. Liu, L.; Hu J.; Wang, H.; Chen, B.; He Z.; and Xu, L. (2010). Environmental Toxicology and
Pharmacology, 30:251-256.

10.  Wistom, G.B. (1976).Clin. Chem.; 22: 1243.

11.  Steel, R. O. D. and Torrie, J.LI. (1960).New York: McGraw-Hill Book Company. USA.

12.  Reid JR, Wheeler SF. (2005). Am Fam Phys.;72(4):623-630.

13.  Muller, AF.; Berghout, A. and Wiersinga, WM. (2008).Neth J Med. 66(3):134- 142.

14. Lars, M.;Eri, and Kjell, J. Tveter, (1995).Vol. (154): 923-934,

15. Alwachi, Sabah N. and Dina K. Husain. (2014). International Journal of Recent Scientific Research
Vol. 5, Issue, 2, pp.326-331.

16. Bassil, N.; Alkaade, S. and Morley, J. E. (2009). TherClin Risk Manag., pp: 5 (3): 427-48.

17. Tuck S. P., Francis R. M. (2009).Front. Horm. Res. 37, 123-132.

18. Lubbe, WF., and Hodge, JV. (1981). New Zealand Med J, 94 (691) 169—-172.

19. Nguyen, LT.(1993).118(6): 419-423.

20. Dott.sa,Carmela losco .(2012).the anoctamins, Alma Mater Studiorum — Universita di Bologna.

21. Eric, P.Brass.(1984). Department of Medicine and Pharmacology, Division of clinical pharmacology,
University of Colorado Health Science Center, Denveo. 27:447-458.

22.  Adams, P.; Chalmers, T.M.; Hill, L.F. and Truscott, B. (1970).British Medical Journal 4: 582-585.

23.  Klimiuk, P.S.; Davies, M. and Adams, P.H. (1981) s. Postgraduate Medical Journal 57: 80-83.

24, State, R.M.; Smith, L.H.; Wilson, D.M.; Dube, WIJ.; Goldsmith, RJ. and Arnaud, CD. (1972). Annals of
Internal Medicine 77: 587-591.

25. Kukreja, S.C; Hargis, G.K.; Bowser, E.N.; Henderson, W.J.; Fisherman, E.W. and William, G.A.

(1975). Journal of Clinical Endocrinology 40: 478-481.

% Kk %k k



