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ABSTRACT
Background: Plants are the basic source of food and medicines directly or indirectly. A large number of phytochemicals have been 
isolated from plants, which plays an important role in the field of pharmacognosy, to treat various diseases. Among them the 
species of family Brassicaceae, Eruca sativa (ES) is in use as a vital component of salad, hair tonic as well as for the treatment of 
digestive problems and for cooking various food stuffs. Moreover, it is natural antioxidants and has anticancer and antidiabetic 
properties.
Objective: To observe the safety of Eruca sativa seed oil on the histology of rabbit's liver.
Material and Methods: This experimental study was conducted in the department of Anatomy, Saidu Medical College, Swat from 

st th1  march to 15 April 2017. Twenty animals were included in the study and divided equally into four groups. Each group comprising 
five animals (n=5). T-4 served as control. T-1, T-2 and T-3 received Eruca sativa (ES) seed oil at the dose of 1mL, 2mL and 3mL/ kg 
body weight per 24hours for six weeks.
Results: No significant alteration was observed in the cytoarchitecture of liver in treated groups when compared to control group 
animals.
Conclusion: It is concluded that Eruca sativa seed oil has not altered the cytoarchitecture of rabbit's liver, so can be used as edible 
oil.
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as alkaloids, glycosides, flavonoids, saponins, 
INTRODUCTION coumarines, resin, terpens and steroids 
Natural products isolated from plants are used as glucosinolate and N-heterocyclic were also 

1
6, 7food and medicines . Eruca sativa (ES)commonly quantified from the seeds .

known as rocket, rucola, arugula or taramira, 
2

belongs to the family Brassicaceae . The colure of Generally, Eruca sativa seed oil is used for the 
plant is dark green with a height of about 20 to 50 prevention of hair loss. It is also used as an 

8cm. It is an annual herb and its flowers appear ointment for burn and a remedy for dyspepsia . In 
mostly in February-April. All parts of the plant have some area of the world including Pakistan, the 
been used for diverse purposes, leaves and plant is used as vegetable as well as seed oil for 

3
9, 10flowers as components of salad . The leaves have cooking .Anticancer and other medicinal effects 

a pungent taste character due to the presence of have been reported in human tumors cell lines e.g. 
11specific constituents. Seeds are the rich source of liver, larynx, breast, and colon carcinoma . 

oil, although roots have no consumption value for Regarding their medicinal importance, the plant is 
humans. Eruca sativa is cultivated globally but is 10, 12also reported as gastric antiulcer, antidiabetic . 
mostly found in the Mediterranean region. In 13It also possesses antimicrobial activity , increase 
Pakistan it is grown for the isolation of seed oil 

testosterone level, decrease sperm mortality and 4known as Jamba oil . 7abnormalities . Moreover, its biocompatibility as 
well as preventive effect on oxidative stress are 

Nutrients in Eruca sativaplant were estimated as 14
also reported .

nitrogen (4.32%), phosphorous (0.25%), 
potassium (5.13%), calcium (2.95%), magnesium 

Keeping in view the medicinal importance of ES, 
(0.5%), sodium (799.88mg/kg), iron (350mg/kg), 

the present study was conducted to observe the 
copper (5.36 mg/kg),manganese (40.58 mg/kg), 

effect of seed oil on the liver histology.5and zinc (64.86mg/kg) . Other metabolites such 
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MATERIAL AND METHOD hepatic cords. (Photomicrograph 10X & 20X).
According to the experimental designing Eruca 
sativa (ES) seed oil was purchased from the local Experimental groups
area extraction plant, with brand name “Jamama The H&E stained sections in T-1 group showed 
oil”. Only one brand of oil was selected for quality intact architecture of liver. Central vein and Portal 
maintenance and uniformity in the study. Twenty triads appear normal. Hepatocytes are rounded in 
adult rabbits were acclimatized for a specific shape, arranged in the form of anastomosing 
period in the animal house of Saidu Medical cords. Portal triads with few mononuclear cells 
College, Swat and kept under observation for one around it and branches of portal vein, hepatic 
week, prior to the commencement of the study. artery and bile duct seen. No significant structural 
Animals were divided into four groups i.e. C, T1, changes were observed when compared with 
T2 &T3. Each group containing five rabbits. control group (C) (Figure 2).
Ø Group C: Served as control.

Ø Group T-1: Received ES seed oil at a dose of 

1mL/kg body weight/24hours.

Ø Group T-2: Received ES seed oil at a dose of 

2mL/kg body weight/24hours.

Ø Group T-3: Received ES seed oil at a dose of 

3mL/kg body weight/24hours.

Experimental Procedure
Figure 2 (T-1):H&E stained, 5 µm thick section of At the end of experimental period, all animals were 
liver of experimental group (T-1) rabbits, showing sacrificed, liver excised and fixed immediately in 
Central vein (CV), Portal area (PA) & Hepatocytes 10 % formalin solution for further processing. 
(H) arranged in radiating hepatic cords. Tissue were run in ascending grades of alcohol, 
(Photomicrograph 10X & 20X).infiltrated and embedded in paraffin. 5 micrometer 

thick sections were taken by microtome and 
Similarly, the result showed no significant stained with Hematoxylin & Eosin(H&E) and 
histopathological alteration in the T-2 group liver observed under light microscope as reported by 
when compared with the control and T-1 groups Fischer et al., (2008) and Bancroft & Gamble 

15, 16 animals respectively. H&E stained sections of T-2 (2008) . Pictures were captured by digital 
group showed organized histological pattern of camera of the microscope.
liver. The Central vein appears normal. Nuclei 
were normal in shape and centrally located, RESULTS
hepatocytes were arranged in the pattern of Histology of rabbit's Liver
anastomosing cords (Figure 3).

Control group (C)
The H&E stained 5 µm thick sections in control 
group (C) showed normal architecture of liver. 
Central vein and Portal triads are normal in 
appearance. Hepatocytes are arranged in the 
form of anastomosing cords in radiating manner. 
Nuclei are rounded in shape and centrally located 
(Figure 1).

Figure 3 (T-2):H&E stained, 5 µm thick section of 
liver of experimental group (T-2) rabbits, showing 
Central vein (CV) & Hepatocytes (H) arranged in 
radiating hepatic cords. (Photomicrograph 10X & 
20X).

Figure 1 (C):H&E stained, 5 µm thick sections of 
Liver of control group rabbits, showing Central 
vein (CV) & Hepatocytes (H) arranged in radiating 
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Histological details of T-3 group showed no non-diabetic rates treated with Eruca sativa at the 
21significant pathology as compared with the dose of 500 mg/kg body weight . Although. 

control, T-1 and T-2 groups animals respectively Bajilan and Al-naqeeb, observed cellular 
(Figure 1). H&E stained sections showed normal hypertrophy and vacuolation in hepatocytes of 
structure of liver. The Central vein appears mice liver with the administration of Eruca sativa 
normal. Hepatocytes are in the form of leaves extracts for 30 days, at a dose of 250 and 
anastomosing cords. Portal area was normal. No 500 mg/ kg body weight, which is a disagreement 

22lipid depositions or other pathological alteration to our study .
seen.

CONCLUSION
Based on the present research It is concluded that 
Eruca sativa seed oill has not altered the 
cytoarchitecture of rabbit's liver, so can be used as 
edible oil.

Figure 4 (T-3):H&E stained, 5 µm thick section of 
liver of experimental group (T-3) rabbits, showing 
Central vein (CV), Portal area (PA) & Hepatocytes 
(H) arranged in radiating cords. (Photomicrograph 
10X & 20X).

DISCUSSION
There are four types of cellular responses to 
stimuli that are hypertrophy, hyperplasia, atrophy 
and metaplasia. Although in the pathogenesis, two 
basic steps are involved; biochemical changes 
which is then followed by functional and structural 
alterations. These changes are the responses of 

17cells to stimuli . Hepatocytes are responsible for 
most diverse functions in the body such as 
Detoxification, Carbohydrate storage and 
metabolism, lipids metabolism and biosynthesis, 
Protein metabolism and Storage of certain 

18
vitamins .
Liver tissue isolated from both control and 
experimental groups were observed under light 
microscope. The results showed similar 
cytoarchitecture of the liver in all the treated 
groups when compared with control group. In the 
current study no significant histological alterations 
and lipid deposition were observed (Figures 1 to 
4). Such beneficial effect may be due to the 
antioxidant activity of phytoconstituents found in 

19Eruca sativa seed oil . The results are in similarity 
with that of Alqasoumi et al., who reported anti-
secretory, antioxidant, cytoprotective, and anti-
ulcer activities of Eruca sativa extracts in 

20
experimentally-induced gastric lesions . Our 
results are also in agreement with the previous 
study conducted by Sajeeth, who observed no 
pathological alterations in the liver of diabetic and 

REFERENCES
1. Harvey AL. Natural products in drug discovery. Drug 

discovery today. 2008;13(19-20):894-901.
2. Yaniv Z, Schafferman D, Amar Z. Tradition, uses and 

biodiversity of rocket (Eruca sativa, Brassicaceae) in 
Israel. Economic botany. 1998;52(4):394-400.

3. Morales M, Janick J. Arugula: A promising specialty leaf 
vegetable. Reprinted from: Trends in new crops and 
new uses. 2002.

4. Malik SN. Antibacterial activity of olive (Olea europaea) 
leaves and arugula (Eruca sativa) seeds extract. 
International Journal of Pharmacognosy and 
Phytochemical Research. 2015;7(2):307-10.

5. Barlas NT, Irget ME, Tepecik M. Mineral content of the 
rocket plant (Eruca sativa). African Journal of 
Biotechnology. 2011;10(64):14080-2.

6. Bennett RN, Rosa EA, Mellon FA, Kroon PA. Ontogenic 
profiling of glucosinolates, flavonoids, and other 
secondary metabolites in Eruca sativa (salad rocket), 
Diplotaxis erucoides (wall rocket), Diplotaxis tenuifolia 
(wild rocket), and Bunias orientalis (Turkish rocket). 
Journal of agricultural and food chemistry. 
2006;54(11):4005-15.

7. Hussein ZF. Study the effect of Eruca sativa leaves 
extract on male fertility in Albino mice. J Al-Nahrain 
University. 2013;16(1):143-6.

8. Nadir MT, Salih F, Dhahir A-B, Nori M, Hussain A. 
Antimicrobial activity of Salvia species indigenous to 
Iraq. Journal of biological sciences research (Baghdad). 
1986;17(1):109-17.

9. Lamy E, Schröder J, Paulus S, Brenk P, Stahl T, Mersch-
Sundermann V. Antigenotoxic properties of Eruca sativa 
(rocket plant), erucin and erysolin in human hepatoma 
(HepG2) cells towards benzo (a) pyrene and their mode 
of  act ion.  Food and chemical  tox icology.  
2008;46(7):2415-21.

10. Al-Qurainy F, Alameri AA, Khan S. RAPD profile for the 
assessment of genotoxicity on a medicinal plant; Eruca 
sativa. Journal of Medicinal Plants Research. 
2010;4(7):579-86.

11. Michael HN, Shafik RE, Rasmy GE. Studies on the 
chemical constituents of fresh leaf of Eruca sativa 
extract and its biological activity as anticancer agent in 
vitro. Journal of Medicinal Plants Research. 
2011;5(7):1184-91.

Journal of Saidu Medical College 2018, Vol 8 (2)



69

To Study Safety of Eruca Sativa as Edible Oil on the Histology of Liver

12. El-Missiry M, El Gindy A. Amelioration of alloxan 18. Ingram L, Anderson S, Cockayne S. Clinical chemistry: 
induced diabetes mellitus and oxidative stress in rats by concepts & applications. Liver function New York: The 
oil of Eruca sativa seeds. Annals of Nutrition and McGraw-Hill Co. 2003:285-321.
Metabolism. 2000;44(3):97-100. 19. Wang C-J, Wang J-M, Lin W-L, Chu C-Y, Chou F-P, 

13. Khoobchandani M, Ojeswi B, Ganesh N, Srivastava M, Tseng T-H. Protective effect of Hibiscus anthocyanins 
Gabbanini S, Matera R, et al. Antimicrobial properties against tert-butyl hydroperoxide-induced hepatic 
and analytical profile of traditional Eruca sativa seed oil: toxici ty in rats. Food and chemical toxico logy. 
Comparison with various aerial and root plant extracts. 2000;38(5):411-6.
Food Chemistry. 2010;120(1):217-24. 20. Alqasoumi S, Al-Sohaibani M, Al-Howiriny T, Al-Yahya 

14. Ahmed S, Mohammed A, Saadoon A. The effect of M, Rafatullah S. Rocket “Eruca sativa”: A salad herb 
Eurca saliva alcoholic extract in decreasing the induced with potential gastric anti-ulcer activity. World Journal of 
toxicity of liver and kidney in mice. Eng & Tech Journal. Gastroenterology: WJG. 2009;15(16):1958.
2013;31:574-80. 21. Sajeeth C, Manna P, Manavalan R, Jolly C. Antidiabetic 

15. Fischer AH, Jacobson KA, Rose J,  Zelle r R. activity of a polyherbal formulation, Esf/ay/500 in 
Hematoxylin and eosin staining of tissue and cell streptozotocin indu ced diabetic male Albino rats: a 
sec t ions .  Co ld  Sp r ing  Harbor  P ro toco ls .  research. International Journal of Drug Formulation & 
2008;2008(5):pdb. prot4986. Research. 2010;1(1):311-22.

16. Bancroft JD, Gamble M. Theory and practice of 22. Bajilan S, Al-naqeeb A. Effect of The Aqueous Extract of 
histological techniques: Elsevier Health Sciences; Rocket (Eruca sativa L.) Leaves on the Histological 
2008. Structure of Some Organs in Male Mice. Journal of 

17. Qamar A, Usmani A, Waqar H, Siddiqui A, Kumar H. education collage. 2011;70:13-21.
Ameliorating effect of Allium Sativum on high-fat diet 
induced fatty liver in albino rats. Pakistan journal of 
medical sciences. 2016;32(2):403.

Journal of Saidu Medical College 2018, Vol 8 (2)


	Page 1
	Page 2
	Page 3
	Page 4

