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Mini Review 
Ovarian cysts reduce reproductive efficiency on almost every 

dairy farm in the World. Cystic ovarian disease in cows is usually seen 
in the first two months post calving. Ovarian cysts are characterized 
as structures greater than 2.5cm in diameter remaining on an ovary 
for more than 10 days. Cysts are simply filled with fluid enclosed 
by membranes like grapes. Since ovarian cysts reduce reproductive 
efficiency as well as milk production, most dairy farms have very 
large economic losses.

Though there is no clear consensus on the development of 
ovarian cysts, it is believed to be associated with many factors, 
including periparturient stress, aging, nutritional inadequacies, and 
genetic predisposition [1]. Increased levels of non-esterified fatty 
acid of follicular fluid are associated with a negative energy balance 
(NEB). Jorritsma et al. [2] suggested that differences in a NEB or 
the accumulation of triacylglycerol in the liver of postpartum dairy 
cows affect fertility performance. The increased lipid content of 
the follicular fluid is associated with oxidative stress, suboptimal 
mitochondrial function and reduced developmentally important 
gene transcripts of oocytes Abe et al. [3]. The association of follicular 
cysts with abnormal hormone metabolism was also previously 
assumed Cook et al. [4]. In cows with cystic follicles, progesterone, 
luteinizing hormone and estradiol-17β concentrations in plasma 
remain at high levels even around the expected time of ovulation 
Hatler et al. [5].

Ketone bodies, free fatty acids and glucose have long been used 
in dairy cattle for energy status changes in the body condition score. 
In the cystic cows, we found that the concentration of glucose in 
both follicular fluid and serum is low while the concentration of all 
the fatty acids in the cystic fluid is markedly increased Tsujii et al. 
[6]. Moreover, the concentration of fatty acids (especially, palmitic 
acid and stearic acid) concentration in serum of the cystic cows was 
higher than the normal estrous cyclic cows. It is reported that these 
saturated fatty acids were negatively correlated with the oocyte  

 
maturation, fertilization, cleavage rate and blastocyst formation. 
Non-esterified fatty acids (NEFA) may also have an effect on fertility 
Canfield et al. [7].

There is some evidence for NEFA uptake by the ovary as 
well as a strong correlation between the concentration of NEFA 
in plasma and the follicular fluid, which could explain possible 
harmful effects of NEFA on either granulosa cells or the oocyte [8-
10]. Several studies confirmed the importance of fatty acids for 
embryo development, but our study indicates that their impaired 
metabolism and high concentration might lead to the follicular cyst 
formation. Fatty acids can be regarded as relatively toxic, given 
the results from studies in sheep Herdt [11]. They showed that 
an acute increase in serum fatty acid concentration might induce 
triglycerides accumulation in the liver by elevating cytosolic and 
microsomal phosphatidate phosphor-hydrolase concentrations, 
which indicates the toxic potential of fatty acids. We suggest that 
the vulnerable oocytes should be protected from the too high level 
of the fatty acids accumulated during the NEB in high-yielding dairy 
cows.

In the dairy cow, late gestation and early lactation are periods 
marked by major changes in the sensitivity and responses of 
tissues to hormones involved in homeostasis, such as insulin and 
thyroid hormone. Ovarian cysts are linked to an iodine deficiency 
and therefore iodine supplementation decrease ovarian cysts as 
well. Cows in postpartum negative energy balance (NEB) respond 
to decrease the concentrations of T3 and T4 and increase the 
concentration of rT3 [12-15]. Thus, thyroid activity affects the 
functionality of the reproductive axis and thyroid dysfunction has 
been associated with ovarian hyperstimulation syndrome and 
polycystic ovarian syndrome. Thyroid hormones influence all major 
metabolic pathways. Their most obvious and well-known action is 
an increase in basal energy expenditure obtained acting on protein, 
carbohydrate and lipid metabolism. With specific regard to lipid 
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metabolism, thyroid hormones affect synthesis, mobilization and 
degradation of lipids, although degradation is influenced more than 
synthesis Pucci et al. [16].

A part from the essential trace element iodine, which is the 
central constituent of thyroid hormones, a second essential 
trace element, selenium (Se), is required for appropriate thyroid 
hormone synthesis, activation and metabolism. Selenium is an anti-
oxidant element which is implicated in the activity of the seleno-
enzymes (glutathione peroxidase, GSH-Px) and in the activation 
of neutrophils, macrophages and lymphocytes B. In synergy with 
iodide, it is also involved in the regulation of the thyroid function. 
The enzyme 5-iodothyronine deiodinase is a seleno-dependent 
selenoprotein. It is one of the last proteins to be affected in the 
event of Se deficiency. Selenium supplementation may reduce the 
incidence of metritis and ovarian cysts during the postpartum 
period [17,18], reported that adding Se to cows diet significantly 
increased Se content and percentage of polyunsaturated fatty acids 
(PUFA) in milk. Several studies have demonstrated the beneficial 
effects of supplemental selenium or iodide in maintaining thyroid 
gland and immune competence, and reducing ovarian cysts Mehdi, 
Dufrasne [19].

Currently, the most effective treatment for cattle with ovarian 
cyst is gonadotropin-releasing hormone (GnRH), which causes the 
pituitary to release LH resulting in luteinization of the cyst. Later 
prostaglandin treatment of luteinizied cyst causes regression of that 
structure. Pushp et al. [20] reported that the best treatment option 
was GnRH administration along with potassium iodide feeding 
for dairy cattle with ovarian cyst. We recommend that selenium 
or iodide in order to maintain thyroid function should be given to 
cows before and after parturition of dairy cows for protected from 
too high of accumulation of fatty acids in the NEB in high-yielding 
cows [21].
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