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Abstract 
Thyroxine and triodothyroine are essential for the normal growth, development and functions for normal organs. These hormones regulate the basal metabolic rate (BMR) of all cells and play a critical role in the development of several organ systems such as reproduction system. Our objectives are to investigate the effects of experimental induced hyperthyroidism on plasma FSH and LH concentrations in female Wistar rats and answer specific question what was worse to have excess thyroid hormones. The experimental study was located at the University of Kwa-Zulu Natal (UKZN), Faculty of Science and Agriculture, School of Biochemistry, Genetics and Microbiology, Westville Campus South Africa, from October 2009 - May 2010. Twenty four adults female Wistar rats divided into two main groups, twelve rats in each were used. Thyroxine was administered orally. The dose was 100 μg/ kg body weights for three weeks daily at 9:00 am; Euthyroid rats received three ml of deionizer water. The results of thyroid hormones concentration (TSH, T3 and T4) and gonadtrophins (FSH and LH) were determined by using enzyme immunoassay kits from TOSOH, Corporation Japan. By Hitachi 906 analyzer. Rats body weight and food, water consumption were record every third day of experimental. The results of rats body weight showed significant decreased (P ≤ o.o5) in hyperthyroid rats compared to control group. Thyroid hormones showed significant (P ≤ o.o5) increased in hyperthyroid, but FSH and LH showed conflict results.
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Introduction
No other hormone affects such wide range of cells and tissues as thyroid hormones. Thyroid hormones are responsible for regulation of oxygen consumption, thermogenesis and lipogenesis1. The primary functions of T3 are to regulate carbohydrate and protein metabolism in all cells. Thus, changes in T3 can affect all organ systems of the body with profound effects on the cardiovascular, nervous, immune, and reproductive systems. In the developing animal and human, the thyroid regulates growth and metabolism and plays a critical role in tissue development and differentiation. For example, T3 affects perinatal development of a-adrenergic receptors and is important for cardiac b-adrenergic receptor development2. T3 also may interact with and modulate the action of other hormonal systems such as growth hormones and steroids. Thyroid disorders are common worldwide. In Africa dietary iodine deficiency is the major determine of thyroid pathology resulting in iodine deficiency disorders (IDD), including goitre and mental retardation3. In Sudan iodine deficiency is widespread and severe particularly in States of Darfour and Blue Nile, where goitre prevalence rate as high as 87% and 75% respectively4. Normal thyroid hormones blood levels are essential for growth and development of tissues. Changes in thyroid hormones levels can adversely affects fertility pregnancy out come and postnatal development in humans and animals with major effects in reproductive system development5. Hyperthyroidism or thyrotoxicosis is characterized by an increase in serum TSH6. Hyperthyroidism induced alteration in the reproductive system such as altered levels of LH and FSH and also altered steroids ratio in laboratory animals and humans7. Hyperthyroidism in adult’s female humans and rats is associated with altered levels of LH. Hyperthyroidism in adult female humans and rats is associated with altered levels of LH. Alteration in sex steroid metabolism and increased incidences of oliogomenorrhea and amenorrhea also are noted in humans8.

Results of studies in the effects of hyperthyroidism in prepubertal female humans and rats are conflicting9. The objectives of this study were assessing the effects of induced hyperthyroidism on plasma FSH and LH concentrations in female of wistar rat.

Material and Methods
Experimental Animals: Twenty four Female Wistar rats weight (250-300 gm) were used in the experimental and provided with standard laboratory rats chow food and water when they were put out of metabolic cage. They were bred and housed in Biomedical Resource Unit (BRU) in UKZN. The animals were maintained under standard laboratory conditions of constant temperature (22±20 oC), CO2 content of < 5000 ppm, relative humidity of 55±50 % and the noise level of > 65 decibels. The animals had free access to standard rats chow food and water when they were out of the metabolic cages (E pol. Diet. 4700. Epol South Africa). All the procedures were performed from UKZN animal’s ethic codes. And we approved the UKZN animal ethics sub-committee reference (045/10/A) date: 11.12.2009.

Experimental Protocol: The rats were initially acclimatized for three days acclimated period and then every third day of experimental were put in the metabolic cage for 24 hours. Rats body weight, food and water consumption were record every third day of experimental period. The experimental model of hyperthyroidism was induced by oral administered of thyroxine tablets dissolved in distilled water. The dose was 100 μg/kg body weights for three weeks at 9:00 am10. Rats were sacrificed after anesthetized by halothane on day twenty three. Blood was drawn directly from the right atrium of the heart. Separation of plasma was achieved by centrifugation.  

Methods: Rat’s body weight, food and water consumption were measured and recorded every third day of experimental period. Thyroid hormones concentrations were measured by using enzyme immunoassay kits from TOSOH corporation shiba-koen First Bldg, 3-8-2, Shiba, Minato-ku, Tokyo 105-8623, Japan, through Hitachi 906 analyzer11. Gonadtrophins hormones concentrations were measured by using Enzyme Immunoassay kits from TOSOH Corporation Shiba-Koen First Bldg, 3-8-2, Shiba, Minato-ku, Tokyo 105-8623, Japan, through Hitachi 906 analyzer12.

Statistical analysis: All values were express as means ± SD. The students-t test was used for the evaluation of differences between two female Wistar rats groups. The differences were considered significant if a P. value was less than 0.05.

Results and Discussion
The results (table 1) indicate mean value of body weight in hyperthyroid female Wistar rats were significantly (P ≤ o.o5) decreased as compared to control group. This decreased in body weight was associated with reduction in food and water consumption. 

These findings are showed that thyroxine depletion did induce a loss in body weight. These results are confirmed findings those given by Venditti et al.13, and Pamplona et al.14.   

Table-1
Mean values of rats body weight, food consumption and water consumption
	Parameters
	Control Group
	Hyperthyroid Group

	Body weight of rat (gm)
	251.02(.±29.32)b
	233.59 (.±28.98)a

	Food Consumption (gm)
	18.28 (±5.24)d
	19.49 (±5.77) c

	Water Consumption (ml)
	28.39 (±8.48) f
	29.77 (±8.43) e



All Values are means ±SD. Means within rows with not sharing common letter (s) are significantly different (P ≤ o.o5).  

The results (table 2) illustrate that in hyperthyroid group, T3 and T4 is higher than in control rats group, but TSH is low in hyperthyroid group as compared with control group. This finding was accepted due to effective of thyroxine use in inducing hyperthyroidism. Because hyperthyroidism (or thyrotoxicosis) is characterized by an increase in serum T3 and T4 and a decrease in serum TSH. The most common cause of hyperthyroidism is Graves’ disease (production of antibodies to TSH receptor). In previous studies, the peak age-specific incidence of Grave’s disease was between 20 and 49 but incidence has been reported to increase with age, with the peak occurring at 60–69 years in a Swedish study6. FSH and LH showed conflict results; FSH was decreased not significant in contrast to LH, which was increased in hyperthyroid as compared to control rats group. 

Table-2
Mean values of plasma thyroid hormones and gonadtrophins concentrations
	Hyperthyroid group
	Control group
	Parameters

	0.01 (±0.00) a NS
	0.1 (±0.00) a NS
	 TSH µIU/Ml

	1.5 (±0.51) b
	0.38 (±0.09) c
	T3    ng/mL

	8.80 (±1.24) d
	1.48 (±1.41) e
	T4  µg/Dl

	< 0.20 (±0.00) f NS
	< 1.00 (±0.00) g NS
	FSH mIU/mL

	<1.00 (±0.00) h NS
	<0.20 (±0.00) i NS
	LH mIU/Ml



All Values are means ±SD. Means with rows not sharing common letter (s) are significantly different (P ≤ o.o5).

Conclusion
The results indicated that thyroxin used for inducing hyperthyroidism was effective. Results of LH and FSH gave conflicting finding. It may be due to induced hyperthyroidism.

Abbreviations
T3 = 3, 5, 3' Triiodothyronine, T4 = 3, 5, 3', 5' Tetraiodothyronine,  FSH = Follicle stimulating hormone, TSH= Thyroid stimulating hormone and LH= Leuteinzing hormone.
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