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Abstract

Background: Hormonal imbalance can occur during some disease conditions, while in some other cases, an increase or
decrease in the levels of the female hormones in the body might be associated with adverse effects from drugs and may
also pose the risk of infertility and Ovarian cancers when these drugs are abused. Although the dopamine agonists have
been helpful in ameliorating some disease conditions, it could also cause an adverse effect on the reproductive
hormones and other organs of the body.

Objective: This study comparatively evaluated the effect of Bromocriptine and Cabergoline on some female
reproductive hormones.

Methodology: This study was carried out using twenty-five rats grouped into five groups of five rats in each. Group one
was the control group, Group 2 and 3 were low and high dose of Bromocriptine, while Group 4 and 5 were low and high
dose Cabergoline. The drugs were administered twenty-four hourly and lasted for 21 days. Blood samples were
collected for hormonal assay.

Results: The results for the bioassay of FSH, LH, PROG, PRO and Estrogen revealed that both low and high dose of
Bromocriptine and Cabergoline administered to the Wistar rats caused an increase in the concentration of FSH, LH,
Progesterone, Prolactin and Estrogen. The level of Prolactin and Estrogen increased significantly at 0.05 level. However,
a decrease was observed in prolactin and estrogen level when administered High dose bromocriptine and Low dose
cabergoline respectively.

Conclusion: This assessment therefore suggests that both Cabergoline and Bromocriptine had no adverse effects on
the female reproductive hormones, however, Cabergoline may pose greater effectiveness than bromocriptine, hence
adherence to prescription is necessary for effectiveness.

Keywords: Bromocriptine; Cabergoline; FSH: Follicle stimulating hormone; LH: Luteinizing hormone; PROG:
Progesterone; PRO: Prolactin; E: Estrogen
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1. Introduction

The inappropriate use of drugs has been said to have adverse effect or a harmful and undesired effect on the body as
stated by many studies. Ergot-derived dopamine agonists are a group of medicines consisting of bromocriptine,
cabergoline, dihydroergocryptine, lisuride and pergolide. They are mainly used for the treatment of Parkinson’s disease,
either on their own or in combination with other medicines. They are also used to treat conditions including
hyperprolactinaemia, prolactinoma and to prevent lactation and migraine [1].

Bromocriptine is an ergot alkaloid and dopamine D2 receptor agonist that has been used to treat Parkinson’s disease by
affecting dopamine receptor signalling in the nigrostriatal tract and to treat Hyperprolactinemia and Acromegaly
through tuberoinfundibular pathways [2]. Bromocriptine demonstrated efficacy as an adjunctive agent in the
management of type Il diabetes, as well as effects on the cardiac remodeling process, thus has a protective effect on
cardiac hypertrophy [3,4].

Cabergoline is a long-acting dopamine-agonist drug that suppresses prolactin secretion and restores gonadal function
in women with hyperprolactinemic amenorrhea [5], it is another derivative of the ergot alkaloid with long half-life after
oral administration [6]. Cabergoline has been found to suppress cancer progression by reducing angiogenesis and
tumour-infiltrating myeloid-derived suppressor cells in vivo [7]. Notable tumour shrinkage until tumour disappearance
was observed during Cabergoline treatment in most patients with macroprolactinoma [8], and when assessed in the
management of Residual non-functioning pituitary adenoma, it proved to be efficacious in this regard. Cabergoline when
tested on hyperprolactinemic infertile women normalized hyperprolactinemia and recovered the ovulatory cycle in all
patients. All adenomas contracted, and 11 macroadenomas and 29 microadenomas disappeared [9].

The hormones controlling the female reproductive system are gonadotropin-releasing hormone (GnRH), follicle-
stimulating hormone (FSH) and luteinizing hormone (LH), all of which are produced in the brain; Estrogen and
progesterone produced by the ovaries and the corpus luteum; and human chorionic gonadotropin (HCG), produced by
the placenta during pregnancy [10].

The use of these drugs has been of great advantage; however, some side effects has been reported on the use of these
drugs, hence the need to evaluate the effects of the drugs on selected female reproductive hormones and compare the
effectiveness of the both drugs on the female reproductive hormones.

2. Material and methods

2.1. Experimental animals

Twenty-five adults female Wistar rats were obtained from Rivers State University Animal house, Port Harcourt. They
were weighed and grouped into five groups based on their body weight, acclimatized for seven days and kept under
standard conditions and given standard animal feed and water ad libitum.

All animals were handled in accordance with the Guide for the care and use of laboratory Animals prepared by the
National Academy of Sciences and published by the National Institute of Health Guide for the use of Laboratory Animal.

2.2. Drugs of study
Bromocriptine (2.5mg tablet) and Cabergoline (0.5mg) were purchased from a Medical Pharmacy in Port Harcourt,
Rivers State, Nigeria for this study.

Experimental grouping/Administration: The adult female Wistar rats were placed into five different groups:

e Group 1 (control): Feed + Water ad libitum

e  Group 2: LD Bromocriptine (2.5mg/kg BW) + feed + water
e  Group 3: HD Bromocriptine (5mg/kg BW) + Feed + Water
e Group 4: LD Cabergoline (0.5mg/kg BW) + Feed + Water

e Group 5: HD Cabergoline (1.0mg/kg BW) + Feed + Water

The administration was carried out on a twenty-four hourly basis and the mode of administration was done by means
of oral galvage and lasted for a duration of twenty-one days.
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(HINT: BW means Body weight, LD means Low dose, HD means High dose)

2.3. Sample collection
At the end of the period of administration, the animals were sacrificed, blood samples were collected into plain sample
bottles for assay of the female reproductive hormones.

The hormonal assay was carried out using the procedure described in the hormone assay kits according to the principle
highlighted for prolactin, progesterone, luteinizing and follicle stimulating hormones [11, 12].

2.4. Data analysis

The results obtained were analyzed using SPSS version 25 software for One-way Analysis of Variance, thereafter, the
Turkey Post Hoc was done for multiple comparison. The significance level was set at p<0.05

3. Results

From the table above, the results for the effect of Bromocriptine and Cabergoline on the levels of the female hormones
shows that Bromocriptine and Cabergoline at both high and low doses had significant effect as they increased the LH,
FSH, PROG and PRO except low dose Cabergoline which decreased the E2 level at P value 0.05. However, the most
increase in comparison to the control group was highest with the animals administered with Bromocriptine than
Cabergoline.

Table 1 Effect of Bromocriptine and Cabergoline on selected female reproductive hormones of Wistar rats

Group FSH (IU/ml) | LH (IU/ml) | Prog (ng/ml) Prl (ng/ml) E2 (pg/ml)

Group 1 (Control) 0.352+ 0.16 0.692+ 0.43 0.752+0.12 15.002 £ 8.75 69.002 £8.72
Group 2 (LDB) 0.492+ 0.14 1.002+ 0.21 1.522+0.17 17.822+1.93 81.00b +7.62
Group 3 (HDB) 0.542+ 0.16 1.102+0.11 1.672+0.08 14.852+4.17 | 76.00°+8.49
Group 4 (LDC) 0.652+0.16 1.402+0.56 1.542+0.67 18.07b+ 2.70 66.00¢+4.58
Group 5 (HDC) 0.502+0.09 | 1.232+0.52 1.662+0.07 35.67*17.34 | 111.33¢+2.52

Values are Mean # Standard deviation, Values with the same superscript are not significant at 0.05 level, Values with different superscript are
significant at 0.05level (Key: LDB: low dose bromocriptine, HDB: high dose bromocriptine, LDC: low dose cabergoline, HDC: high dose cabergoline,
FSH: follicle stimulating hormone, LH: Luteinizing hormone, PROG: progesterone, PRO: prolactin, E2: Estrogen).

4. Discussion

The result shown on table 1 revealed the effect of administration of bromocriptine and Cabergoline on the female
reproductive hormones in Wistar rats. Bromocriptine caused an increase in the level of follicle stimulating hormone,
luteinizing hormone, Estrogen, and significant decrease in the prolactin levels. In women, high FSH level may lead to
ovarian hyper stimulation in premenopausal women, with multiple ovarian cysts and a thickened endometrium; this
leads to disturbed menstrual cycles [13] i.e., oligomenorrhea or amenorrhea. In women with ovarian failure, both FSH
and LH levels rise and this agrees with past research findings [14]. Since LH and FSH are responsible for ovulation and
fertility [15], an alteration in the levels of these hormones may adversely affect reproduction in females.

There was a decrease in the level of progesterone upon the administration of high dose Bromocriptine which is in
accordance with the findings of other researchers [16], this explains why Bromocriptine is used in the treatment of
ovarian cancer because progesterone promotes growth by increasing proliferation, cellular hypertrophy and deposition
of extracellular matrix in normal mammary tissue and breast cancer [16].

Cabergoline also caused significant effect on the prolactin levels and this is in line with recent reports [17] where
Cabergoline inhibited prolactin secretion, hence this suggests the use of Cabergoline to facilitate the decrease of milk

production in lactating mothers and diary ewes.

Low dose Cabergoline caused a decrease in the Estrogen level, this suggests its inhibitory effect on cell growth and hence
led to tumor shrinkage [18].
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Comparing the effects of both drugs in the parameters of study, Cabergoline caused a higher effect as evidenced in the
serum concentrations shown in table 1, this suggests it may be more efficacious and produced faster response. This is
in line with the study [19] that suggested the effectiveness of Cabergoline than Bromocriptine in controlling symptoms
associated with hormone excess, normalizing serum prolactin levels, and shrinking prolactinomas.

5. Conclusion

Based on the findings of this study, the various doses of the administered drugs were effective on the studied hormones
but Cabergoline was shown to be more effective on the levels of the hormones under study and therefore may pose
greater toxicity when abused or not used according to prescriptions.
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