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Abstract 
The Lepidium sativum plant and seeds are well known in the community of Saudi Arabia and 

some other Arabic countries as a good mediator for fracture healing in the human skeleton. 

However, there is no scientific proof for this phenomenon, except for the positive observation 

noted publicly by traditional medicine practitioners and people in the community as well as 

clinically by the author. Those healed fractures in human beings observed clinically due to the 

consumption of L sativum seeds propagated the attention of the author to carry out this study, 

with the goal of proving it in the laboratory by inducing fractures in the midshaft of the left 

femur of 6 adult New Zealand White rabbits divided into 2 groups (control, n = 3 and test, n = 3). 

The test rabbits were fed soon after surgery with L sativum seeds mixed with their normal diet, 

whereas no seeds were given to the control group. X-rays of the induced fractures were taken at 

6 and 12 weeks postoperatively to assess the healing of the fractures and documenting the 

healing by direct measurements of callus formation in millimeters at the longitudinal medial 

(LM) and longitudinal lateral (LL) and circumferential (CM) areas. The test group had a 

statistically significant increase in the healing of fractures compared with the control group (P < 

.001 for CM/6 weeks and P < .004 for CM and P < .043 for LM/12 weeks). We concluded that L 

sativum seeds had a marked influence on fracture healing in rabbits, clearly supporting their 

effects on human beings as a well-known natural element to promote fracture healing in 

traditional medicine. This, of course, has a marked clinical implication that needs to be 

investigated further. 

Introduction 
Fracture healing and its pathophysiologic process have been the axis of enormous studies and 

observations. Factors accelerating or hindering healing were diverse and unpredictable.[1] 

Examples were the utilization of recombinant osteogenic protein-1, which accelerates fracture 

healing,[2,3] mechanical vibration along the axis of the fracture,[4] ion resonance 

electromagnetic field stimulation,[5] and static magnetic force with samarian cobalt magnets.[6] 
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However, the use of nutritional elements to treat some ailments and fractures is as ancient as the 

history of human beings.[7,8] One of those plants that was used in traditional medicine was 

Lepidium sativum.[7,8] It was given the name of Le Cresson (the cress) and known as a division 

of crucifers.[8] The plant was well recognized in European communities as Herba Lepidii Sativi, 

and its consumption had increased in the former Soviet Union and Western European countries 

as a source of vitamins, diuresis effect, a stimulant of bile function, and a cough reliever.[9] In 

addition, this plant was used in the community of Saudi Arabia as an important element in Saudi 

folk medicine for multiple applications, but mainly in fracture healing.[7,10] Different Arabic 

names, such as Rashad/Hurf/Thuffa, were given to L sativum in Arabic countries, including 

Saudi Arabia, which has the plant grown in Hijaz, AlQaseem, and the Eastern province.[7] The 

roots of the plant, leaves, and their seeds were used traditionally, but the effect of the seeds on 

fracture healing was noticed publicly in folk medicine and has been reported in rats.[10] 

The cost of the seeds in the local market is 20-30 Saudi riyals (5-6 Euros) per 1 kg. The average 

human adult weight (between 50-70 kg) requires 2-3 kg of seeds for 1 month consumption on the 

basis of an average daily oral intake of 75-105 g. This, of course, is very cheap when compared 

with the other fracture healing adjuvants, which are quite expensive. 

The personal clinical observation of the author in the traditional treatment of fractures, which 

clearly showed that L sativum seeds have marked effects on the acceleration of fracture healing 

in the human skeleton, has propagated interest to study this in the laboratory to document this 

phenomenon radiologically from callus formation and compare it with the control group for the 

presence or absence of any statistically significant relationships. 

The specific objective of this study is to prove that L sativum seeds have a positive effect on 

accelerating fracture healing in vivo in rabbits, which by itself supports the observation noticed 

in traditional medicine. This, in fact, carries a great impact for the treatment of fractures to be 

applied clinically in the future. 

Methods 

The setting of the laboratory was sufficient to conduct this study under the direct operation and 

supervision of the author. Six adult New Zealand White rabbits (Oryctolagus cuniculus) of 6 

months of age and weighing 4-5 kg were used and divided into 2 groups – the control (C/no. = 3) 

and the test (T/no. = 3). Surgery was carried out under intramuscular general anesthesia with 
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ketamine HCl 10-20 mg/kg body weight and xylazine 1-3 mg/10 kg body weight, exposing the 

midshaft of the left femur and inducing subperiosteal transverse fractures, which were then 

reduced and immobilized by intramedullary K-wires. All rabbits had uneventful recovery, were 

housed in cages, and were allowed to move freely without external support. Consequently, they 

were fed with a normal diet, but the test animals had, in addition, 6 g of L sativum seeds in their 

food daily. These seeds were obtained from the local market of the type grown in the Al-Qaseem 

area in Saudi Arabia from the L sativum plant (Figure 1). 

 

  

Figure 1  
Lepidium sativum plant. 

 

 
 

Figure 1 
Lepidium sativum plant. 

Follow-up of the diet, wound care, and behavior were carried out daily, and it was observed early 

the next morning that the rabbits were eating all of their food before adding 6 g of the seeds in 

their new food. 

After 6 weeks postoperatively, all 6 rabbits (control and test) had their left femurs x-rayed in a 

nearby hospital. The study was continued as before and repeat x-rays in the same areas of the left 

femur were done at 12 weeks. 

The study was ended and the animals were sacrificed followed by collection of data, tabulation, 

and statistical analysis with the SPSS package. 
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These data showed that the P values of the control and test groups at 6 weeks were P = NS, P = 

NS, and P < .001 in the longitudinal lateral (LL), longitudinal medial (LM), and circumferential 

(CM) callus measurements, respectively. 

The P values at 12 weeks had more significant areas of P < .043 and P < .004 in the LM and CM 

callus, respectively. The LL callus remained nonsignificant (P = NS). 

Results 
This study, which lasted 12 weeks from the time of surgery, divided rabbits into control (no. = 

3/C1, C2, C3) and test groups (no. = 3/T1, T2, T3). Soon after their recovery from general 

anesthesia, the control group was fed with a normal diet, but the test animals had a normal diet 

plus 6 g of L sativum seeds for the whole period of the study. The results of daily follow-up 

showed uneventful recovery, good healing of wounds, and weight gain in all rabbits. 

Documentation of fracture healing in the left femur of all groups was carried out and clinically 

based on the presence or absence of crepitus plus abnormal movements at the fracture sites, and 

radiologically from the site of callus formation. X-rays of the left femur at the fracture sites in all 

6 rabbits were taken in a nearby hospital on 2 occasions – the first at 6 weeks and the second at 

12 weeks postoperatively. Both groups showed good healing of fractures and intact 

intramedullary K-wires (Figures 2 and 3). 

The healing of fractures continued at 12 weeks and was almost complete in all groups (Figures 4 

and 5). 

Further documentation of the healing of fractures was carried out by a direct measurement, in 

millimeters, of the callus at the fracture sites LM, LL, and CM on the corresponding x-rays. 

Data collected at 6 and 12 weeks postoperatively had callus formation measured at those sites 

and tabulated for further statistical analysis. 

The SPSS statistical package was used to compare the test and control groups for any significant 

relationships or differences with regard to the healing of fractures in rabbits due to the 

consumption of L sativum seeds. 

A statistically significant difference was found in one area (CM; P < .001) at 6 weeks of 

measurements of callus formation, as shown in Table 1 . 
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Table 1  
Callus Formation in Millimeters at 6 and 12 Weeks Postoperatively 

However, more areas revealed statistically significant differences at 12 weeks of measurements 

of callus formation in the LM and CM sites (P < .043 and P < .004, respectively; Table 1). 

It was obvious that callus formation at 12 weeks continued to predominate in all areas of the test 

group and became more prominent in the LM and CM areas. This difference in callus formation 

between the test and control groups persisted at 6 and 12 weeks and was more evident in the test 

group. 

Nevertheless, the weights of all rabbits, when documented weekly for 4 weeks, showed mild 

gradual increases in both groups with a slight tendency to be more evident in the test group, but 

this was not statistically significant (Table 2). 

 

Table 2  
Weight of Rabbits in Kilograms 

o Discussion 

Healing of fractures was a major task that was studied immensely clinically, experimentally, and 

traditionally aiming at facilitating this phenomenon positively and documenting it by different 

methods, such as ultrasound,[11] biomechanical measurements,[12] and dual-energy x-ray 

absorptiometry.[13] The influences of many factors and medications on the healing of fractures 

were noted as well.[2,3] 

However, alternative medicines, such as traditional folk medicine, have used natural elements 

from ancient times to now.[8] This was practiced for the treatment of many ailments in different 

societies.[7,9] L sativum and its seeds, in particular, were publicly used in Saudi Arabia as a 

traditional medicine, mostly for the treatment of recent traumatic fractures and less commonly in 

delayed or nonunited fractures. Good results of healing of fractures were observed over decades 

in the hands of traditional folk medicine practitioners. This was also noted by the author, who 

was encouraged to conduct laboratorial studies to investigate the effect of L sativum seeds on 

fracture healing in vivo. Recently, rats fed with L sativum seeds had their induced fractures 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1994840/table/T1/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1994840/table/T1/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1994840/table/T2/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1994840/table/T2/
http://www.ncbi.nlm.nih.gov/pubmed/8339511
http://www.ncbi.nlm.nih.gov/pubmed/2201773
http://www.ncbi.nlm.nih.gov/pubmed/7701766
http://www.ncbi.nlm.nih.gov/pubmed/11127670
http://www.ncbi.nlm.nih.gov/pubmed/16364199
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1994840/#R8
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1994840/#R7
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1994840/#R9


tested for healing, and an increase of collagen deposition and tensile strength was found at the 

fracture sites.[10] 

Our study aimed at confirming this phenomenon of accelerated healing of induced fractures in 

New Zealand White rabbits under the effects of L sativum seeds, which supports the observations 

that have been noted in clinical and traditional folk medicine practices. 

The surgical procedure of open induction and reduction of fractures was unique, more accurate, 

and informative when compared with the other previous studies – especially its application in 

clinical practice. The documentation of callus formation with 2 new methods, radiography and 

measurements in millimeters, was also new. 

Rabbits, of average weight 4-5 kg, were fed 6 g of seeds daily. In comparison, the average 

human adult weight of 50-70 kg will require an intake of 75-105 g per day; this means 25-35 g 

(teaspoonful) if divided into 3 times a day for better tolerance and efficacy. Hence, the total 

consumption of seeds by a human adult will be 2-3 kg per month, and this is, of course, much 

cheaper than other adjuvant therapy and expensive medicine. 

The callus formations in induced fractures of the test rabbits fed with L sativum seeds were 

statistically significant when compared with the control group, and these clearly indicated that 

they played a major role in promoting and accelerating callus formation in those fractures. 

Looking at the current concepts of fracture healing on the basis of blood supply and stability, it 

was considered that the molecular activity of the fracture exudates was the most decisive factor 

for bone healing.[14] These fracture exudates have a high concentration of osseous morphogens, 

growth factors, osteoprogenitor cells, and bone-specific vessels,[15] which through them 

different factors can influence fracture healing by accelerating or inhibiting their activities. 

Hence, the effects of L sativum seeds were possibly on 1 or more of these constituents, such as 

fatty acids,[16] protein,[17,18] or through their activities[19] as well as possible incorporation in 

the biological activities similar to the stable isotope tracers.[20] 

Furthermore, the emulsifying properties of mucilages of the seeds, as stated in some 

studies,[21,22] were also possible contributory factors in the acceleration of the fracture healing 

phenomenon through their effects on fracture exudates. 

Consequently, the tensile strength, stiffness of fractures, and other inhibitory factors – which are 

also important elements[23–25] influencing fracture healing together with all previously 
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mentioned factors – will open a major field of further studies to be carried out under the 

influence of L sativum seeds. 

Of note, L sativum seeds had no significant effects on the weight of rabbits, which was similarly 

noted by others.[10] 

Conclusions 
We conclude that L sativum seeds showed a significant effect on fracture-induced healing in 

rabbits in vivo, which supports the observation noted in the community and in traditional folk 

medicine. These clearly reveal the importance of further potential studies to be continued by the 

author and others who are interested in this new field. They will also have important clinical 

implications for future applications and studies. 

  

 

  

Figure 2  
X-ray of control group at 6 weeks postoperatively. 

 

 
 

Figure 2 
X-ray of control group at 6 weeks postoperatively. 

 

  

Figure 3  
X-ray of test group at 6 weeks postoperatively. 
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Figure 3 
X-ray of test group at 6 weeks postoperatively. 

 

  

Figure 4  
X-ray of control group at 12 weeks postoperatively. 

 

 
 

Figure 4 
X-ray of control group at 12 weeks postoperatively. 

 

  

Figure 5  
X-ray of test group at 12 weeks postoperatively. 

 

 
 

Figure 5 
X-ray of test group at 12 weeks postoperatively. 

Footnotes 
Readers are encouraged to respond to the author at ahaj73@yahoo.com or to Paul Blumenthal, MD, Deputy Editor of 

MedGenMed, for the editor's eyes only or for possible publication via email: pblumen@stanford.edu  
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