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Abstract

Thirty six male rabbits of 450-600g body weights fed with organic turmeric (OT) containing diet (D,) or
without OT supplementation (D;) were randomly assigned to six treatment groups: Control (TO); D2 plus
Ultraviolet radiation (UV,T1); D2 until UV (T2); D2 after UV (T3); D1 non-turmeric—fed with UV (T4) and D2
without UV (T5). UV irradiated animals showed conspicuous damage in their testicular tissues. The OT
corrected UV-induced damages and offered a prophylactic protection to the testicular tissues. It was
concluded that OT feeding could restore the testicular tissue damage by ultraviolet radiation.

Introduction

Rabbits can be raised on high fiber feeds and industrial by-products, not utilized by man (N.R.C, 1981). The
small body size, short generation interval, rapid growth rate, genetic diversity and high reproductive
potentials are characteristics, which make them suitable as meat producing livestock in developing countries
(Arijeniwa et al. 2000).

Trends in applying nutritional antioxidants in diseases related to oxidative stress have gained immense
interest in recent years. Turmeric plant (Curcuma longa) is a rhizome, which has been known to be a spice
as well as medicinal agent (Eigner and Scholz, 1999). Curcumin is the main active ingredient in Turmeric
(Osawa et al. 1995). Curcumin has been found to have nematocidal, antifungal and anti-inflammatory effect
as well as the ability to scavenge free radicals. It modulates anti-oxidant properties against oxidative tissue
damage through the inhibition of Reactive Oxygen Species (ROS) generation, with no side effect (Osawa et
al. 1995; Khanna 1999). According to Asami et al (2003) and Brandt et al (2010), several studies have
shown that crops grown with organic principles have significantly higher levels of certain minerals, vitamins,
antioxidants and phytonutrients, and thus could give substantial protection against deleterous risks.

Ultraviolet (UV) radiation is an invisible light ray, to which living organisms are generally exposed on daily
basis. It induces the production of Vitamin D in the skin, which helps bone growth and maintenance of bone
density, immunity, cell proliferation, insulin secretion and maintenance of normal blood pressure (Vieth
1999). However, it has been indicated that when organisms are exposed to ultraviolet radiation, a constant
fraction of the living cells are inactivated during each progressive increment in time by absorption of light,
which causes a photochemical reaction that alters the molecular components essential to cell function
(Davies et al. 2002). Prolonged exposure to solar ultraviolet radiation may result in acute and chronic health
effects on the skin, eye and immune system through mutagenic or carcinogenic process (USERPA 1966).
Such exposure is associated with various pathological conditions that include reproductive dysfunctions,
consequent upon oxidative stress. This is one of the plausible mechanisms for UV induced cellular
deteriorations. Currently, there is a dearth of information on the use of organic turmeric to mitigate the
harmful effect of UV radiation on reproductive organs of rabbits. This study was therefore conducted to
investigate the efficacy of organic turmeric on the structural architecture of the testes of rabbits exposed to
UV radiation.

Material and methods

The experiment was conducted at the Rabbit Unit of Ladoke Akintola University of Technology (LAUTECH)
Agricultural Services (LAS) Ltd Certified Organic Farm, Ogbomoso, Nigeria. Thirty six male weaner rabbits of
mixed breed, weighing between 450 - 600g were weight-balanced and randomly assigned to 6 dietary
treatment groups of 6 rabbits each. Each rabbit was housed individually and received experimental diet,
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prepared mostly from feed ingredients, harvested on the organic farm, with Moringa olifera at 0.2% inclusion,
to replace synthetic lysine and methionine. A premix, which included garlic, ginger and Asparagus racemous,
served as ethno veterinary provision in the feed. Fresh grass and legumes were cut daily and allowed to wilt
before they were generously offered later in the day. The experimental diet was offered to the rabbits with
fresh water ad libitum, fortified with organic Horney as anti-stress, during the first two weeks, to acclimatize
before data collection. The rabbits received diets either without 2% organic turmeric (D) or with 2% organic
turmeric (D,) for the nine-week experimental period. The treatments were TO (Control — No organic
Turmeric, no UV radiation exposure); T1 (Turmeric feeding before and after UV radiation exposure); T2
(Turmeric feeding before and not after UV radiation exposure); T3 (Turmeric feeding after UV radiation); T4
(UV radiation exposure without turmeric feeding) and T5 (Turmeric feedmg without UV radiation exposure).
Rabbits were exposed to UV radiation in a radiation box of 1 x 2m? equipped with UV fluorescent tubes,
measuring 0.61m. The rabbits were exposed for 10 minutes per animal per day for five days. Animals were
slaughtered 30 days after exposure to ultraviolet radiation and the male reproductive organs were carefully
removed for histological examinations after the standard procedure for slide preparation.

Results

The histological results are shown in Figures 1 to 6. Figure 1 shows the testicular structure of rabbits fed the
control diet (TO). The testicular structure was normal with seminiferous tubules full of spermatogenic cells
with normal Sertoli cells. The basement membrane was normal and showed no abnormality. Figure 2 shows
the testicular structure of rabbits in T1.The seminiferous tubules were necrotic, with some disintegration of
the lumen and degenerative effect on the epithelial lining of the cells. Figure 3 represents the T2. There was
no major damage to the testicular cells but the seminiferous tubules were smaller. Figure 4 represents T3.
There were no major damages to the germinal, Leydig and Sertoli cells. The seminiferous tubules were
normal with spermatozoa at various stages of development in the lumen. Figure 5 shows the testicular
structure of rabbits in T4. Degeneration of basement membrane, germ and Sertoli cells were observed. The
seminiferous tubules were distorted; the Leydig cells were diffused into the lumen and spermatozoa were
disorganized. Figure 6 represents the T5. There was no major damage to the basement membrane, germ
and Sertoli cells. The seminiferous tubules were normal with conspicuous spermatozoa at various stages of
development. The Leydig cells were also intact.
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Discussion

The histological results showed that rabbits that were not exposed to UV radiation had no damage to their
cells while varying degrees of necrosis were observed in the rabbits exposed to UV radiation. Pamphilon et
al (1991) reported that necrosis is the morphological change caused by the progressive degenerative action
of enzymes on the lethally injured cells. Powell et al (1993) reported that UV radiation is known to affect the
cell membranes of living organisms. It changes the cell surface antigens thereby blocking the cell to cell
interactions and antigen introduction. The ameliorative property of the organic turmeric demonstrated over
the negative effect of UV radiation on the testis in this study, can be explained by the fact that the organic
soils on which such crops grow, typically have higher soil quality with more available natural micronutrients.
These crops will therefore, naturally struggle to build up antioxidant and nutrient stores on their own, in order
to protect and strengthen themselves, rather than waiting to receive rations of instantly available synthetic
nutrients, which are supplied only to their conventional farm counterparts. Thus, these typically stronger
plants, with more nutrient-dense food from the organic soil, offer more nutrients to the consumers of such
crops as reported by Asami et al. (2003). Nutrigenomic studies have elucidated how extra nutritional
constituents that usually occur in small quantities in foods, interact with the genome by modifying gene
expression and consequently altering protein and metabolite composition within the cells, and even
participating in the DNA repair and replication process (Zheng and Chen 2005; Subbiah 2008).

Conclusion

Inclusion of organic Turmeric, simply boiled, dried and powdered without any sophisticated processing to
extract curcumin, in the diet ameliorated the effect of UV radiation on the testes of rabbits in the study.
Organic turmeric could serve as prophylactic and curative treatment for reproductive damages that may
result from exposure to UV radiation.
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