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 This study was designed to investigate of Garden Cress seed oil on the 

osteoporosis bone induced by dexamethasone. Twenty (20) mature female 

albino rabbit were used in this experiment and divided in to two groups; the 

first group was received distal water and set as the control negative group; 

whereas, the second group was involved 15 rabbits that injected with (IM) 

dexamethasone at 7 mg/kg daily for 3 months until osteoporosis is occurred 

and conformed by X-Ray. Blood sample was taken to detect Ca and P. After 

confirmation of osteoporosis, the dexamethasone group was divided into 

three subgroup, each one involved 5 rabbits. The first subgroup receive no 

treatment and set as control positive(CP), while the second sup-group 

received Garden Cress Seed Oil (GCSO) 400 mg/kg daily for two months. 

The third subgroup was received Alendronate at 70 mg/kg daily. X-ray was 

taken after the end of the experiment for the all groups. The study show that 

there is a significant (P≤0.05) increase in Ca and P level in the GCSO and 

Alendronate groups when compared to the CP group; while, X-ray image 

showed a significant increase in bone deposition in the GCSO and 

Alendronate groups when compared to the CP group. Histological study 

showed that GCSO help in building and reconstruction of the bone that was 

damaged and necrotic by Dexamethasone. The study concluded that GCSO 

have the same effect on osteoporosis bones as Alendronate. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. INTRODUCTION 

Bones are a support tissue of the body that are highly specialized and provide structural support, protect vital 

organs, provide an environment for bone marrow, and act as a mineral reservoir for calcium and the Bone is 

composed of osteoblasts and osteocytes (support cells), osteoclasts (remodeling cells), osteoid cells that are 

composed of a nonmineral collagen matrix and non-collagenous proteins, and inorganic mineral salts, such 

as calcium, which are found within the matrix [1]. Osteoporosis is a disease involving the bones characterized 

by reduced bone mass, deterioration of bone structure, increased bone fragility, and an increased risk of 

fracture. Osteoporosis can be measured partly through bone mass or bone density [2], [3]. Dexamethasone is 

drug class from hydrocortisone is the name for the hormone cortisol when supplied as a medication [4]. 
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Dexamethasone works to impair the differentiation of mesenchymal cells toward cells of the osteoblastic 

lineage and prevent the terminal differentiation of osteoblastic cells, which results in a decrease in the number 

of mature osteoblasts [5] and Enhance the programed cell death or apoptosis of mature osteoblasts, which 

decrease in bone-forming cells [6]. Bone loss occurs without symptoms, therefore, osteoporosis is notusually 

discovered until a patient has a fracture [7]. Garden cress seed its scientific name is Lepidium sativum [8]. 

Garden cress seed oil (GCSO) may be extracted from the seeds to make use of the medicinal properties of 

Garden cress, since the oil may be stored for much longer [9]. The chemical study has shown that seeds and 

leaves have Vitamin A, thiamine, riboflavin, niacin and ascorbic acid [10]. Also, GCSO contains a high level 

of calcium and phosphor [11]. Bisphosphonates decrease osteoclastic bone resorption mainly through an 

increase in osteoclastic apoptosis (programmed cell death) and inhibition of the cholesterol biosynthetic 

pathway important for osteoclast function by small increase in bone mass and a decreased risk of fractures in 

patients with osteoporosis [12]. 

 

2. Material and methods 

 

2.1 Study groups 

Twenty (20) female albino rabbits were divided into four groups, with 5 rabbits for each group. 

Group A: five (5) rabbits of this group received daily (distal water) and set as controlnegative (CN). 

Group B: fifteen 15 rabbits received Dexamethasone daily 7 mg/kg for three months [13]. Throughout the 

period of administration of Dexamethasone, we were examining the experimental animals until it was 

confirmed that Osteoporosis appeared in order to give the treatment of cress seeds oil. 

Osteoporosis groups divided into 2 sub-groups: 

Sub group 1:-five (5) rabbits Positive control NO treated. 

Sub group 2: five (5) rabbits treated 400 mg/kg GCSO once oral gavages for two month after the final 

dexamethasone administration [14]. 

Sub group 3: five (5) rabbits treated with 70 mg/kg weekly Alendronate FOSAMAX® for two month after 

final dexamethasone administration [15]. 

 

2.2 Sampling 

Femur bone from animals before osteoporosis events, after osteoporosis events, and after treatment is given 

and   examination was carried out according to the approved protocol, blood sample was taken by heart 

puncture and serum was spirited by use centrifuge 5000 rpm for 10 min. Bone sample was taken after sacrifice 

the animal for histological examination and storage by use formalin 10% and replace it after 24 hours. After 

washing bones were put in formalin and nitric acid (1:3) over night for the decalcification process, and then 

moved to ascending alcohol constriction and it was poured into molds of wax and the tissue slide were made 

and stain by use hematoxylin and eosin stain [16]. 

 

3. Result and Discussion 

 

3.1 Effect of Garden Cress Seed Oil and Alendronate against dexamethasone-induced   osteoporosis on 

serum Ca and P levels 

Ca and P levels revealed a significant decrease at (P<0.05) in all groups after dexamethasone administration 

when compared with negative control group. This result was agreement with [5], [17]. This result may 

attribute to dexamethasone, which caused a damaged Ca and P balance. Dexamethasone reduced 1, 25-

dihydroxyvitamin D receptors in bone lead to osteoporosis or they decreased intestinal calcium absorption 

[5], [18]. Whereas, the levels of Ca and P in the GCSO and ALN treated groups showed a significant (P<0.05) 

increase in comparison with the positive control group. GCSO extract was a worthy source of linoleic acid, 
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it was shown the ability to prevent bone reabsorption, bone-remodeling markers and decrease the elimination 

of Ca [18]. Also, it contain high level of Ca and P that lead to increased serum calcium levels that required 

for callus formation and phosphorus level in serum [19]. GCSO and Alendronate show no significant 

difference between them. 

 

 
Figure (1): Effect of Garden Cress Seed Oil against dexamethasone -induced   osteoporosis on serum 

calcium level 

 

 
Figure (2): Effect of Garden Cress Seed Oil against dexamethasone -induced   osteoporosis on serum 

phosphor level 

 

3.2 Effect of Garden Cress seed oil and alendronate against dexamethasone-induced   osteoporosis on X- 

ray examination 
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Dexamethasone treated group the cortical thickness exhibited a highly significant decrease when compared 

with control negative group (CN) resulted from steroid treatment which reduced the bone mineral constituents 

and density, Dexamethasone induced osteoporosis it increased resorption by increasing osteoclast lifespan 

inducing osteoblast and osteocyte apoptosis [20]. While, in GCSO treated group revealed increased bone 

density of the same area more clear with clear signs of increased density and thickening of the cortex   visible 

when compared with control positive group and ALN treated group [21]. This may be attributed to 

phytosterols and phytoestrogen are important compounds present in higher quantities in GCSO plant, reported 

that phytoestrogens can be useful for the treatment of many diseases including osteoporosis [22]. 

 

 
Figure (3): Radiographic image of  rabbits skeleton system ,end of 2 months post dorso- ventral view 

which represents normal articulation of the head of the femur bone with acetebulum(white arrow), the 

radiolucent area of the neck of the femur bone , radiolucent area of  femur neck ( red arrow) which 

characterized by normal distance  of radiolucent area of  control negative group  ( CN) ,compare to other 

group that represent wide area of decrease bone density in control positive group ( CP) while the treatment 

group revealed increase bone density of the same area more clear and visible in group which treated by 

GCSO 

 

3.3 Effect of Garden Cress Seed Oil and alendronate against   dexamethasone -induced   osteoporosis on 

histological study 

Negative control group showed normal architecture that contain many mature long trabecula bone which 

consist of osteocytes cells inside the lacuna with large empty cavity between the mature trabecular bone 

formation filled with bone marrow, blood vessels, many fatty cells tissues, with no signs or absents of 

osteoblast cells at the bone surface, the control positive group 3 months post daily dexamethasone 

administration, illustrated the trabecula bone formation characterized by thin wall with longitudinal specula's 

and many lacuna  inside them empty and others filled with osteocytes cells with large empty space that filled 

with bone marrow tissues and blood vessels, some of these bone specula's not anastomosis with others and 

have bland end this agreement with [23]. Dexamethasone negatively affected bone through multiple 

pathways; proinflammatory cytokines that induced bone resorption, reduced bone formation and induced 

muscle dissipation [23]. Common risk factors for fraction include low bone mineral density, long-term 

Glucocorticoid (Dexamethasone) therapy susceptible to fractures and case spacing between the bone cells 

[24]. Animals that treated with GCSO showed improvement of structure of cortical bone. The architecture of 
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trabecular bone of high dose appeared nearly normal and narrowing in bone marrow cavities were observed 

data was in line with [25] this result confirm that GCSO increase bone stiffness and Ca and P deposition. 

 

 
Figure (4): Histopathological section shows longitudinal view  of rabbits femur bone of control negative 

group 3 months post operation illustrated normal architecture bone that contain many mature long trabecula 

bone black arrow consist of osteocytes cells inside the lacuna with large empty cavity between the mature 

trabecular bone formation filled with bone marrow double head arrow, blood vessels many fatty cells 

tissues, with no signs or absents of osteoblast cells at the bone surface , clear area of some mature trabecula 

bone formation converted to lamellar bone red arrow with large size haversian canal  blue arrow that 

contain blood vessels and many of lacuna in centerfigul form around the haversian canal ,some of these 

lacuna were empty (yellow arrow) others filled with osteocytes cells (white arrow), (H&E x40) 

 

 
Figure (5): Histopathological section of rabbits femur longitudinal view control positive group 3 months 

post daily dexamethasone administration, illustrated the trabecula bone formation characterized by thin wall 

with longitudinal specula's black arrow  and many lacuna  in side them empty (yellow head arrow) others 

filled with osteocytes cells (white arrow) with large empty space that filled with bone marrow tissues and 

blood vessels (double head arrow) ,some of these bone specula's not  anastomosis with others and have 

bland end ( blue arrow) (H&E x40) 
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Figure (6): Histopathological section of femur rabbits bone longitudinal view treatment group GCSO (400 

mg/kg/b.w.) 2 month after induced osteoporosis for 3 months post operation, represents well developed 

long wide trabecula bone formation black arrow many of them still not joined together (blue arrow), bone 

marrow cells tissues inside the cavity between the trabecula bone formation consist of fatty cells and blood 

vessels (yellow double head arrow), clear and obvious signs of wide and well developed surface of 

trabecula bone formation (white arrow) which contain many empty lacuna (red head arrow) and others 

filled with osteocytes cells 

 

 
Figure (7): Histopathological section of rabbits femur longitudinal view, treatment group (ALN) 2 month 

after induced osteoporosis for 3 months which reveled, well development of the mature trabecula bone 

formation which characterized by small circular thick wall (black arrow) with small cavity filled with bone 

marrow cells tissues (red double head arrow), many long spicules trabecula bone formation  well developed 

but not joined with others (white arrow )with compromised space (blue arrow) .the lacuna which located in 

the bone surface of the trabecula bone formation filled with osteocytes cells (yellow double head arrow). A. 

(H&E x40). B. (H&E x40) 

 

4. Conclusion 
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The study show thatGarden Cress Seed Oil (GCSO) can reduce the Osteoporosis that occur due to the 

Dexamethasone and increase bone density. 
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