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ABSTRACT
Objective: To determine bleeding time using Moringa oleifera leaf extract versus saline control in 
an experimental epistaxis model.

Methods:
Design: Randomized controlled trial 
Setting: Tertiary Government Training Hospital
Participants:  Ten adult male New Zealand White rabbits were acclimatized for 1 

week in a standard environment. One-centimeter long, full-thickness mucosal wounds in the 
junction of the nasal floor and anterior part of the septum were treated randomly with topical 
Moringa oleifera extract or colored isotonic saline control in either right or left nasal cavity, one 
site at a time. The duration of bleeding – time bleeding started to time bleeding stopped -- was 
recorded in seconds. Data was subjected to a t-test for paired samples.

Results: The mean bleeding time for wounds treated with Moringa extract was 53 seconds (range 
38-70 secs), versus 159 seconds (range 100-218 secs) for controls. The bleeding time in the former 
was significantly shorter than in the latter (p = .000019, t-stat = 8.139), with a mean difference of 
106 seconds between the two groups.
 
Conclusion:  Moringa oleifera leaf extract was associated with significantly shorter bleeding time 
than saline control in this experimental epistaxis model and may be worth investigating further 
as a hemostatic agent for epistaxis.
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Epistaxis is one of the most common acute conditions seen in the emergency department  and 
a common problem encountered by primary care physicians and ear, nose and throat surgeons 
alike. Recurrent epistaxis can be troublesome and alarming especially in the pediatric and the 
elderly groups.1 At least once in their lifetime, 60% of the population will experience epistaxis, 
6% of which require medical attention.2 Its high frequency is associated to the nasal septum’s 
abundant vascularity and risk for external trauma. Between 90 to 95% of epistaxis originates from 
Kiesselbach’s plexus in the antero-inferior nasal septum.3 Traditional treatment includes nasal 
packing, cautery, and topical hemostatic agents. However, most of these interventions have 
accompanying side effects and complications such as increase in blood pressure for some of the 
topical hemostatic agents, infection, septal perforation and even aspiration with prolonged or 
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dislodged nasal packing. Thus, investigators have continued to look for 
alternative methods to treat this common problem.3

Moringa oleifera, also known as malunggay, mulangay, horseradish 
tree, drumstick tree, or Ben oil tree, is a perennial softwood tree with 
low timber quality.  It has long been known for its traditional medicinal 
as well as its industrial uses, and has been attributed with antibiotic and 
anti-inflammatory properties.4  Studies revealed that topical application 
of its extract promotes wound healing.5,6  However, its hemostatic effect 
on epistaxis has yet to be established. Using the keywords “Moringa,” 
“hemostatic” and “epistaxis,” we found no published study regarding 
the hemostatic effect of Moringa on epistaxis in a search of PubMed, the 
Cochrane Library, Science Direct, Philippine E-Journals, and the journals 
Philippine Journal of Health Research and Development, Otolaryngol Head 
Neck Surg, and Philipp J Otolaryngol Head Neck Surg.

In order to explore its potential hemostatic effects, the objective of 
this study is to determine the bleeding time using Moringa oleifera leaf 
extract versus saline control in an experimental epistaxis model.

METHODS
Preparation of Moringa Extract and Control

A modification of extract preparation yielding 13% aqueous extract 
was utilized.7 Fresh, green Moringa oleifera leaves procured from the 
local market were authenticated by a local biologist. The leaves were 
chopped and air-dried under shade for 72 hrs. Powdered leaves were 
obtained by crushing the dried leaves using a mortar and pestle. One 
hundred grams of powdered leaves was soaked in 500 ml of distilled 
water and left standing for 48 hours at 30˚C, then filtered using Whatman 
No. 1 filter paper to obtain Moringa extract.

A liter of isotonic saline solution with 20 ml of green food coloring 
(McCormick, McCormick Philippines Inc., Novaliches, Quezon City) made 
up control solution with similar appearance to the Moringa extract.

The Moringa extract and control solutions were separately put in 
opaque specimen bottles with 20 ml solution per bottle. The bottles 
were labeled Solution A and Solution B by the principal investigator, 
with Solution A (Moringa extract) and Solution B (control) unknown 
to the blinded examiner, a licensed veterinarian. The solutions in each 
bottle were only used once. 

Animal Experiment
Ten adult male New Zealand White rabbits with a mean weight of 

1.26 kg (range, 1.1 – 1.5 kg) were purchased from a certified animal 
distributor and acclimatized for 1 week in a standard environment. 
They were housed in standard cages of 1m2 area each, in a room with 
a constant temperature of 22°C ± 4°C and a 12-hour light/dark cycle, 
fed twice daily with 200g generic rabbit growing pellets, and unlimited 

access to tap water. The study was approved by the Institutional Animal 
Care and Use Committee (IACUC): <IACUC Protocol Number M003>.

The experiment was conducted in the clinic of one licensed 
veterinarian, who performed all the procedures with one assistant. 
Both veterinarian and assistant were blinded.

All animals were intramuscularly sedated using 0.02 mg/kg 
Acepromazine (Labistress® 5 mg/mL,Labiana Life Sciences, Barcelona, 
Spain) and 11 mg/kg Ketamine chloride (Ceva Ketamine 100 mg/mL, 
Ceva Santé Animale, Sydney, Australia).

 One-centimeter long full-thickness longitudinal mucosal wounds, 
not advancing to the cartilage, were made using Blade #11(Kai Medical, 
Kai Industries Co. Ltd., Seki City, Japan), at the junction of the nasal floor 
and anterior part of the septum of the right and left nasal cavity, one 

site at a time. (Figure 1) The wounds were randomized to be treated with 
either Solution A or B on either side.

Solutions were topically applied with cotton pledgets soaked in 
either solution as soon as bleeding started, and pressed gently on the 
wounds for 1 second, every 30 seconds (re-soaking the cotton pledget in 
solution for every application), until the bleeding stopped. The duration 
of bleeding – time bleeding started to time bleeding stopped-- was 
recorded in seconds by the assistant.3

Post-operative care consisted of application of topical Clotrimazole 
10 mg, gentamicin sulfate 1 mg, betamethasone dipropionate 500 mcg, 
per gram cream (Polyderm 3, Lloyd Laboratories Inc., Malolos, Bulacan) 
on the wounds, right after the procedure. The rabbits were observed and 
monitored after 1 hour and 24 hours after conclusion of the procedure 
for any adverse effects or complications such as recurrence of bleeding, 
swelling, or mucosal irritation, and donated to a local animal habitat 3 
days after the procedure.

Figure 1.  The area of the rabbit’s nose where the incision was done (▲).
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Sample Size Computation
Sample size was computed using an online sample size calculator 

(Select Statistical Services Ltd., Exeter, Devon, UK) to compare 2 means 
(http://select-statistics.co.uk/sample_size_calculation_two_means). 
Assuming a 95% confidence level with a power of 80 to detect a mean 
difference of 30 seconds with a variance of 500 seconds, 10 samples 
each were needed for the Moringa and control groups.

Statistical Analysis
Data was subjected to the Wilk-Shapiro test for normality (W statistic, 

0.842), with computed W statistic of 0.889 (normal distribution). Data 
was then analyzed manually using the t-test for paired samples.

RESULTS
Ten adult male New Zealand white rabbits with ages ranging 

from 16 – 20 weeks completed the study. None of the rabbits died or 
acquired any disease during the time of acclimatization. The weight of 
the rabbits during the study period ranged from 1.1 – 1.5 kg. 

The mean bleeding time for wounds administered Moringa extract 
was 53 seconds (range, 38 – 70 secs) compared to 159 seconds (range, 
100 – 218 secs) for controls. The bleeding time in the former (mean, 53.3 
secs) was significantly shorter than in the latter (mean, 159.3), with a 
mean difference of 106 seconds between the two groups (p = .000019, 
t-stat = 8.139). No adverse effects or complications were noted.

DISCUSSION
Mucosal healing undergoes a process that follows the stages of 

fibroplasia, angiogenesis, and reepithelialization.8   Topical application 
of Moringa oleifera extract has been shown to promote wound 
healing.5,6 Application of the extract on wounds increases its tensile 
strength through rapid re-epithelialization and collagen formation.5 It 
also increases fibroblast proliferation.6

Moringa extract has also been known to act on the blood 
coagulation cascade. The presence of proteolytic activity is one of 
the important characteristic features of Moringa oleifera. In a study by 
Satish et al., both extracts from the leaves and roots of the plant showed 
proteolytic activity in a dose-dependent manner with the leaf extract 
exhibiting a significantly higher activity. The study suggested that both 
extracts exhibited procoagulant activity and reduced recalcification 
time in clot formation by activation of factors involved in the blood 
coagulation cascade or by precipitation of the co-factors. Both extracts 
also exhibited fibrinogenolytic and fibrinolytic activities.9

Whether procoagulant activity and reduced recalcification time in 
clot formation or fibrinogenolytic and fibrinolytic properties of Moringa 
extract were involved in reducing bleeding time in this study were 
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not established, and can at best be inferred. However, the significant 
difference in bleeding time between treatment and controls makes 
a compelling argument to pursue the potential hemostatic effects of 
Moringa for epistaxis.

Further studies are recommended to determine the 
histopathologic effects of Moringa extract on nasal mucosa; its toxic 
dose and approximate effective dose; the effect of tonicity, pH and 
temperature settings of Moringa extract in the coagulation process; 
the hemostatic effect of Moringa extract versus such usual topical 
agents as oxymetazoline and epinephrine; sterilization techniques in 
the preparation of the extract; before actual clinical trials.

Our study has established that Moringa oleifera leaf extract was 
associated with significantly shorter bleeding time than saline control in 
this experimental epistaxis model, and may thus be worth investigating 
further as a hemostatic agent for epistaxis.


