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Introduction
Castor oil from is a renewable resource collected from the seed of Ricinus communis, a plant originally from India, which has long been used commercially by the chemical industry to produce soap, lubricants, and paint. Several medicinal properties (analgesic, anti-inflammatory, relaxing of smooth muscles, laxative, and hydrating product) have been identified (Patel, Dumancas, Viswanath, Maples, and Subong, 2016).
The ricinoleic acid (12-hydroxi-9-cis-octadecenoic acid) is the main active component of castor oil, which in adequate concentrations does not produce toxicity. On the contrary, the seed, which contains ricinus (39%) and ricinine (43%), one of the most toxic substances found in nature (Abdalla, Silva Filho, Godoi, Carmo, and Eduardo, 2008). 

Castor oil has been used to induce metabolic diarrhea in experimental animals, since it accelerates the movement of feces in the colon (Ejeh, Onyeyili, and Abalaka, 2017), and helps check the antidiarrheal effect of synthetic medications and natural products. Its levels of induction depend on the species, category, and animal model studied; however, these studies have been done in laboratory rabbits and mice (Agunu Yusuf, Andrew, Zezi, and Abdurahman, 2005; Ejeh, et al., 2017). The research done to describe the ideal concentration to induce metabolic diarrhea with castor oil in young birds is insufficient. Accordingly, the aim of this paper was to determine the induction of metabolic diarrhea in newborn birds at different volumes of castor oil.
Development
This research was made at the Center for Animal Production Studies (CEPA) laboratory, Faculty of Veterinary Medicine, University of Granma, Cuba.

A total of 27 two-day old White Leghorn newborn birds (hybrid L-33), were used in a completely randomized design with three treatments; nine birds were included in each treatment, three birds per area, and a population density of 9 birds/m2. The treatments were oral, using a syringe containing 0.5, 1.0, and 1.5 mL castor oil. 

The birds were placed in cages with cardboard and paper floors, which were changed at the different recording times. Before the experiment, the birds fasted for 4 h, and then they received water ad libitum; water and food were supplied at will during the experiment. Electric heating and lighting were used for six hours. The treatments did not include medication or therapy of any kind throughout the experimental phase.

After four hours of fasting, castor oil was used in the said levels, and the incidence of diarrhea was determined at 2, 4, and 6 h. The incidence of diarrhea (ID) in the chicks was determined according to the formula below ID (%)=number of birds with diarrhea/number of birds*100. 

The incidence of diarrhea was analyzed by comparing the proportions through statistics software COMPARPRO, version 1.0®. 

Fig. 1 shows the effect of castor oil on diarrheal syndrome of newborn birds. At 2 h, 1 mL of castor oil significantly increased (P <0.05) the incidence of diarrhea, compared to the 0.5 and 1.5 mL of castor oil. However, at 4 h, 1.5 mL of castor oil administered orally led to a greater incidence of diarrhea, with significant differences (P <0.05), compared to the other experimental treatments. At 6 h after the beginning of the experiment, 1 mL of castor oil produced the greatest volume of diarrhea in newborn birds. 

The international scientific community has recommended the use of castor oil to induce metabolic diarrhea in experimental animals. Although the mechanisms are not well known, the ricinoleic acid released by castor oil due to the action of intestinal lipases activates the cells of the smooth intestinal muscle through the prostanoid receptors EP (3), thus producing a laxative effect and metabolic diarrhea in humans and animals in a few hours, as a defense mechanism (Patel, et al., 2016). 

Other studies have demonstrated that oral administration of 0.2 mL of castor oil to rabbits and mice is enough to cause diarrheal syndrome (Agunu, et al., 2005); however, Fig. 1 shows that in order to induce this syndrome in birds, a greater inclusion is necessary (1 mL), perhaps due to the granivorous digestive system of birds (a crop, glandular stomach, muscular stomach, and two ceca), which is more mature and resistant to diet changes than monogastric mammals with recurrent gastrointestinal disorders, at early ages (Iser, et al., 2016). 

The greatest inclusion (1.5 mL) of castor oil orally did not cause a higher incidence of diarrhea in relation to the 1 mL inclusion, possibly due to a decline in the diarrheal frequency, and the higher diarrheal rate.
Conclusions
The 1 mL volume of castor oil administered to newborn birds caused a high incidence of metabolic diarrhea, which can be used as reference in studies of antidiarrheal synthetic and natural medications.
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Fig. 1. Effect of castor oil on diarrheal syndrome of newborn birds (2 h; SE± 10.378; P=0.001); (4 h; SE± 7.097; P=0.001); (6 h; SE± 6.563; P=0.001)
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