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Abstract
The present study investigated the influence of unprocessed pigeon pea (Cajanus cajan) on the antioxidant profile in the testes 

of rats. Thirty male Wistar rats were assigned into six groups (A-F) of 5 rats each. Group A was fed 10% pigeon pea inclusion diet, 
group B: 20% pigeon pea inclusion diet, Group C: 30% pigeon pea inclusion diet, Group D: 40% pigeon pea inclusion diet, Group E: 
100% pigeon pea diet, while Group F rats served as the control and they were fed with commercial rat concentrates feed. All the rats 
were given 30g of feeds per day for 21 days with water ad libitum. All analysis was done using standard methods. The results showed 
that malondialdehyde (MDA) concentration was significantly (p < 0.05) decreased in all the feed inclusion groups. The reduced glu-
tathione (GSH) concentration was however increased significantly (p < 0.05) in the 20% and 40% inclusion groups compared to the 
control. The catalase activity in the testicular tissues also decreased significantly (p < 0.05) below the control group across board. 
The superoxide dismutase (SOD) activity was significantly (p < 0.05) increased using the control as a reference point in both the 10% 
and 30% treatment groups. There was a significant increase in the total protein concentration in the 10% and 40% treatment group 
while the 20% feed inclusion showed a significant (p < 0.05) decrease. The concentrations of H2O2, was significantly decreased in 
all the treatment groups. In this study, it was discovered that the unprocessed pigeon pea (Cajanus cajan) seeds did not cause oxida-
tive stress on the reproductive status of the male rats as shown by the low levels of hydrogen peroxide and MDA and an appreciable 
increase in the activities of endogenous antioxidants enzymes namely SOD and GSH. 
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Introduction
Pigeon pea (Cajanus cajan) (L.) Millsp., also known as red gram is a popular and multipurpose grain legume crop, which is commonly 

found and consumed in semi-tropical and tropical developing countries [1]. Pigeon pea is an important legume crop in Nigeria, used as 
both a food crop and a cover crop and it is a good source of protein to animals. It is widely cultivated in Nigeria, especially the middle-belt 
and the Northern region [2]. 

In comparison with other grain legumes, pigeon pea is the sixth in area and production, but it is utilized in more diverse ways than all 
the other grain legumes [3-6]. 

Antioxidants are substances that suppress free radical-mediated oxidation through the inhibition of formation of free radicals by 
scavenging radicals [7] and radical scavenging action depends on the concentration and reactivity of the antioxidant [8]. Antioxidants are 
widely used as food additives to act against oxidative stress caused by free radicals [9]. 

Reactive oxygen species (ROS) are continuously generated during the normal processes of cellular metabolism and also by environ-
mental factors like radiation, pollution, smoking, toxins and toxic chemicals [1]. An imbalance between ROS production and the body’s 
antioxidant defense system results in an accumulation of ROS, which induces cell damage by modifying molecules, including proteins, 
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lipids, and DNA [10], leading to oxidative stress that is associated with tissue damage, accelerated aging, and degenerative changes.

Despite the numerous studies that have been carried out on Cajanus cajan, an important grain legume, there is paucity of informa-
tion in literature on the male reproductive antioxidant status of unprocessed pigeon pea seeds, since animals feed on unprocessed plant 
materials under natural conditions. 

Aim of the Study
The aim of the present study is to evaluate the effects of unprocessed Cajanus cajan on the reproductive antioxidant indices of male 

Wistar rats. 

Materials and Methods 
Experimental Protocols

Thirty male Wistar strain rats weighing between 100g and 120g, were bought from the experimental animal house of the Department 
of Physiology, University of Ibadan, Ibadan, Nigeria. The animals were kept in stainless-steel individual metabolic cages (Associated Crate 
Ltd), at the Department of Animal Science, University of Ibadan, Nigeria. They were allowed to acclimatize for a period of two weeks. The 
rats were assigned into six groups (A-F) of 5 rats each. Group A was fed 10% pigeon pea inclusion diet, group B: .20% pigeon pea inclu-
sion diet, Group C: 30% pigeon pea inclusion diet, Group D: 40% pigeon pea inclusion diet, Group E: 100% pigeon pea diet, while Group F 
rats served as control and they were fed with commercial rat concentrates feed. All the rats were given 30g of feeds daily for 21 days with 
water ad libitum. All the rats were then sacrificed, and the right testes harvested according to standard protocols. Institutional ethical ap-
proval was obtained before the start of the research.

Feed Preparation

The C. cajan seeds and the rat concentrate feed (3 kg each) were ground into powdery form using an electric miller. The feed was 
then reconstituted into different percentage inclusions of pigeon pea seed (10%, 20%, 30%, 40%, 100%) and normal concentrate feed 
as control [11]. 

Chemicals

Epinephrine, glutathione (GSH), thiobarbituric acid, 5, 5’-di-thiobis-2-nitrobenzoic acid, hydrogen peroxide and 1-chloro-2, 4-dinitro-
benzene (CDNB) were bought from Sigma Chemical Co. (St Louis, MO, USA). Other chemicals were of analytical grade and were obtained 
from the British Drug Houses (Poole, Dorset, UK). 

Biochemical Assays for testes antioxidant enzymes

All the right testes were homogenised in 50 mM Tris-HCl buffer (pH 7.4) containing 1.15 % potassium chloride and the homogenate 
was centrifuged at 10000g for 15 minutes at 4°C and the supernatant was collected for biochemical assays. Reduced glutathione (GSH) 
level was determined at a wavelength of 412 nm according to the method of Jollow., et al. [12]. Hydrogen peroxide (H2O2) generation was 
determined using the method of Wolff [13]. Lipid peroxidation, quantified as malondialdehyde (MDA) was determined according to the 
method of Farombi., et al. [14] and results were expressed as micromoles of MDA per milligram of protein. Superoxide dismutase (SOD) 
activity was assayed with the method of Misra and Fridovich [15]. Catalase (CAT) activity was assayed using hydrogen peroxide as sub-
strate using the method of Clairborne [16]. Protein concentration was determined by the method of Lowry., et al [17].
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Figure 1: Levels of GSH in the testes of rats after consumption of unprocessed pigeon pea for 21 days. Values 
are expressed as mean ± S.D of five rats. *P < 0.05 versus Control.
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Figure 2: Levels of H2O2 in the testes of rats after consumption of unprocessed pigeon pea for 21 days. Values 
are expressed as mean ± S.D of five rats. *P < 0.05 versus Control.

Results
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Figure 3: Levels of LPO (quantified as MDA) in the testes of rats after consumption of unprocessed pigeon pea 
for 21 days. Values are expressed as mean ± S.D of five rats. *P < 0.05 versus Control.
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Figure 4: Activities of SOD in the testes of rats after consumption of unprocessed pigeon pea for 21 days. 
Values are expressed as mean ± S.D of five rats. *P < 0.05 versus Control.
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Figure 5: Activities of catalase in the testes of rats after consumption of unprocessed pigeon pea for 21 days. 
Values are expressed as mean ± S.D of five rats. *P < 0.05 versus Control.
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Figure 6: Total protein concentration in the testes of rats after consumption of unprocessed pigeon pea for 21 
days. Values are expressed as mean ± S.D of five rats. *P < 0.05 versus Control.
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Discussion
The present study revealed that the GSH level increased significantly (p < 0.05) in the 20% and 40% inclusion groups compared to the 

control. GSH has been reported to play an important role in protecting tissues from oxidative damage. GSH reduces H2O2 via a reaction 
catalyzed by glutathione peroxidase [18]. It is also a scavenger of singlet oxygen and hydroxyl radical. GSH-dependent enzymes also serve 
in detoxification metabolism especially against hydrogen peroxide [19]. Accumulation of H2O2 degrades methemoglobin, producing ions 
that reacts to form a species that appears to be OH. Oxyhemoglobin reacts with low concentrations of H2O2 to form reactive species that 
degrades deoxyribose [20]. 

MDA level is an indicator of lipid peroxidation and the production of MDA is used as an indicator of oxidative stress biologically [21]. 
MDA production arises from the generation of a hydroxyl radical in the Fenton reaction. Hydrogen atom is extracted, preferably from 
the double bond of a polyunsaturated fatty acid in a membrane lipid. The chain reaction is continued when O2 adds to form lipid peroxyl 
radicals and lipid peroxides. Lipid degradation eventually occurs, forming products like malondialdehyde (from fatty acids with three or 
more double bonds), ethane and pentane (from the ù-terminal carbons of 3 and 6 fatty acids respectively), that is assayed in the tissues 
or plasma [22]. 

The concentrations of H2O2, was significantly decreased in all the treatment groups. MDA level was significantly (p < 0.05) decreased in 
all the feed inclusion groups. The SOD activity was significantly (p < 0.05) increased using the control as a reference point in both the 10% 
and 30% treatment groups. The catalase activity in the testicular tissues also decreased significantly (p < 0.05) below the control group 
across board. There was a significant increase in the total protein concentration in the 10% and 40% treatment group while the 20% feed 
inclusion showed a significant (p < 0.05) decrease. 

Superoxide dismutase, which is the first line of defense system against oxygen-derived radicals is responsible for the dismutation of 
superoxide radicals to H2O2, while catalase metabolically removes the H2O2 from the intracellular environment, leading to the further 
reduction of the H2O2 and hydroxyl radical generation [23]. Superoxide dismutase is present in high concentrations in all tissues and it 
has a high catalytic efficiency, hence, it provides the cells with a high degree of cellular protection against superoxide anion under normal 
condition. Superoxide dismutase is localized in the nuclei, and in the seminiferous tubules of the testes [24]. 

Catalase is a tetrameric enzyme containing four heme groups that allow the enzyme to react with hydrogen peroxide and it functions 
to catalyze the breakdown of hydrogen peroxide to water and oxygen [25,26]. An increase in SOD assayed from the 10% and 30% treat-
ment groups and a sufficiently high levels in all other feed inclusion groups could suggest that no oxidative stress on the reproductive 
status of male rats.

Conclusion
This study concluded that the unprocessed seeds of pigeon pea (Cajanus cajan) did not cause oxidative stress on the reproductive 

capacity of the male rats, as shown by the low levels of hydrogen peroxide and MDA and an increase in endogenous antioxidant status in 
the testes of unprocessed pigeon pea-fed rats.

Conflict of Interest
There is no conflict of interest in this study.



588

Effects of Unprocessed Pigeon pea (Cajanus cajan) on the Reproductive Antioxidant Indices of Male Wistar Rats

Citation: Kehinde Olugboyega Soetan and Olalekan Chris Akinsulie. “Effects of Unprocessed Pigeon pea (Cajanus cajan) on the 
Reproductive Antioxidant Indices of Male Wistar Rats”. EC Nutrition 13.8 (2018): 582-588.

Volume 13 Issue 8 August 2018
©All rights reserved by Kehinde Olugboyega Soetan and Olalekan Chris Akinsulie.

Bibliography

1. Muangman T., et al. “Crude proteins from pigeon pea (Cajanus cajan (L.) Millsp) possess potent SOD-like activity and genoprotective 
effect against H2O2 in TK6 cells”. Journal of Medicinal Plants Research 5.32 (2011): 6977-6986.

2. Enwere NJ. “Foods of Plants Origin”. Afro-Orbis Publications Limited, Nsukka (1998): 24-152. 

3. Salunkhe DK., et al. “Pigeonpea as an important food source”. Critical Reviews in Food Science and Nutrition 23.2 (1986): 103-145.

4. Fu YJ., et al. “Optimization of luteolin separation from pigeonpea [Cajanus cajan (L.) Millsp.] leaves by macroporous resins”. Journal of 
Chromatography 1137.2 (2006): 145-152.

5. Fu YJ., et al. “Preparative separation of vitexin and isovitexin from pigeonpea extracts with macroporous resins”. Journal of Chroma-
tography 1139.2 (2007): 206-213.

6. Chakraborty SK., et al. “Process parameter optimization for instant pigeon pea dhal using response surface methodology”. Journal of 
Food Engineering 81.1 (2007): 171-178.

7. Carocho M and Ferreira IC. “A review on antioxidants, prooxidants and related controversy: natural and synthetic compounds, screen-
ing and analysis methodologies and future perspectives”. Food and Chemical Toxicology 51 (2013): 15-25.

8. Nimse SB and Pal D. “Free radicals, natural antioxidants and their reaction mechanisms”. RSC Advances 5.35 (2015): 27986-28006.

9. Gulcin I., et al. “On the in vitro antioxidant properties of melatonin”. Journal of Pineal Research 33.3 (2002): 167-171.

10. Kehrer J.P. “Free radicals as mediators of tissue injury and disease”. Critical Reviews in Toxicology 231 (1993): 21-48.

11. Soetan KO., et al. “Studies on Haematology, Serum Chemistry and Histology of Liver and Kidneys of Male Wistar Strain Albino Rats Fed 
Graded Levels of Raw Pigeon pea (Cajanus cajan) Seeds”. EC Nutrition 8.3 (2017): 75-84. 

12. Jollow DJ., et al. “Bromobenzene induced liver necrosis: protective role of glutathione and evidence for 3, 4 bromobenzene oxide as 
the hepatotoxic metabolite”. Pharmacology 11.3 (1974): 151-169.

13. Wolff SP. “Ferrous ion oxidation in the presence of ferric ion indicator xylenol orange for measurement of hydroperoxides”. Methods 
in Enzymology 233 (1994): 182-189.

14. Farombi EO., et al. “Chemoprevention of 2-acetylaminofluorene-induced hepatotoxicity and lipid peroxidation in rats by kolaviron- a 
Garcinia kola seed extract”. Food and Chemical Toxicology 38.6 (2000): 535-541.

15. Misra HP and Fridovich I. “The role of superoxide anion in the autooxidation of epinephrine and a simple assay for superoxide dis-
mutase”. Journal of Biological Chemistry 247.10 (1972): 3170-3175.

16. Clairborne A. “Catalase activity”. In: Greewald AR (Ed.). Handbook of Methods for oxygen radical research. CRC Press, Boca Raton, FL 
(1995): 237-242. 

17. Lowry OH., et al. “Protein measurement with folin phenol reagent”. Journal of Biological Chemistry 193.1 (1951): 265-275. 

18. Li LJ. “Oxidative stress during exercise: Implication of antioxidant nutrients”. Free Radical Biology and Medicine 18.6 (1995): 1079-
1086.

19. Hayes JD., et al. “Glutathione transferase”. Annual Review of Pharmacology and Toxicology 45 (2005): 51-88.

20. Baxter A., et al. “ROS as key players in plant stress signaling”. Journal of Experimental Botany 65.5 (2014): 1229-1240.

21. Yung LM., et al. “Reactive oxygen species in vascular wall”. Cardiovascular and Haematological Disorders - Drug Targets 6.1 (2006): 
1-19.

22. Davies KJ and Goldberg AL. “Oxygen radicals stimulate intracellular proteolysis and lipid peroxidation by independent mechanisms 
in erythrocytes”. Journal of Biological Chemistry 262.17 (1987): 8220-8226. 

23. Adedara IA., et al. “Tissues distribution of heavy metals and erythrocytes antioxidant status in rats exposed to Nigerian bonny light 
crude oil”. Toxicology and Industrial Health 29.2 (2013): 162-168.

24. Ookawara T., et al. “Nuclear translocation of extracellular superoxide dismutase”. Biochemical and Biophysical Research Communica-
tions 296.1 (2002): 54-61.

25. Chelikani P., et al. “Role of Active Site Residues on catalytic activity of catalase with oxidase activity from Scytalidium thermophilum”. 
Journal of Biological Chemistry 278 (2003).

26. Chelikani P., et al. “Diversity of Structures and Properties among catalases”. Cellular and Molecular Life Sciences 61.2 (2004): 192-208.

http://www.academicjournals.org/journal/JMPR/article-abstract/8A6B4A425703
http://www.academicjournals.org/journal/JMPR/article-abstract/8A6B4A425703
https://www.ncbi.nlm.nih.gov/pubmed/3007029
https://www.ncbi.nlm.nih.gov/pubmed/17126843
https://www.ncbi.nlm.nih.gov/pubmed/17126843
https://www.ncbi.nlm.nih.gov/pubmed/17140590
https://www.ncbi.nlm.nih.gov/pubmed/17140590
https://www.sciencedirect.com/science/article/pii/S0260877406006534
https://www.sciencedirect.com/science/article/pii/S0260877406006534
https://www.ncbi.nlm.nih.gov/pubmed/23017782
https://www.ncbi.nlm.nih.gov/pubmed/23017782
https://pubs.rsc.org/en/content/articlelanding/2015/ra/c4ra13315c
https://www.ncbi.nlm.nih.gov/pubmed/12220332
https://www.ncbi.nlm.nih.gov/pubmed/8471159
https://www.ecronicon.com/ecnu/pdf/ECNU-08-00265.pdf
https://www.ecronicon.com/ecnu/pdf/ECNU-08-00265.pdf
https://www.ncbi.nlm.nih.gov/pubmed/4831804
https://www.ncbi.nlm.nih.gov/pubmed/4831804
https://www.sciencedirect.com/science/article/pii/S0076687994330212
https://www.sciencedirect.com/science/article/pii/S0076687994330212
https://www.ncbi.nlm.nih.gov/pubmed/10828505
https://www.ncbi.nlm.nih.gov/pubmed/10828505
https://www.ncbi.nlm.nih.gov/pubmed/4623845
https://www.ncbi.nlm.nih.gov/pubmed/4623845
https://www.ncbi.nlm.nih.gov/pubmed/14907713
https://www.ncbi.nlm.nih.gov/pubmed/7628730
https://www.ncbi.nlm.nih.gov/pubmed/7628730
https://www.ncbi.nlm.nih.gov/pubmed/15822171
https://www.ncbi.nlm.nih.gov/pubmed/24253197
https://www.ncbi.nlm.nih.gov/pubmed/16724932
https://www.ncbi.nlm.nih.gov/pubmed/16724932
https://www.ncbi.nlm.nih.gov/pubmed/3597372
https://www.ncbi.nlm.nih.gov/pubmed/3597372
https://www.ncbi.nlm.nih.gov/pubmed/22082827
https://www.ncbi.nlm.nih.gov/pubmed/22082827
https://www.ncbi.nlm.nih.gov/pubmed/12147226
https://www.ncbi.nlm.nih.gov/pubmed/12147226
https://www.ncbi.nlm.nih.gov/pubmed/14745498

	_GoBack

