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discovered by scientists, the properties of the Olon tree have, 
for centuries, been recognized by locals and have been used to 
treat an array of illnesses, including jaundice, gonorrhea, and 
rheumatic ailments.3 The Olon tree has the scientific name 
Zanthoxylum heitzii, and while its medicinal compounds have 
only recently been isolated, many other Zanthoxylum spe-
cies have previously documented valuable medical agents.4 
However, this tree’s importance relative to malaria has been 
established by researchers at the University of Oslo in Norway 
who have discovered compounds in its bark that kill both the 
mosquito, A. gambiae, and the parasite, P. falciparium. 

TREE COMPOUND POTENTIAL

To identify compounds within Z. heitzii, the Oslo-based 
researchers extracted bark, leaves, and seeds from an 

Olon tree located in Douakani, Republic of Congo.5,6 One 
team used hexane to extract and isolate compounds within the 
bark, and they exposed adult A. gambiae female mosquitoes 
and larvae to each of these compounds individually.5 Another 
team extracted compounds within the bark, leaves, and seeds 
of the tree and then exposed each purified compound to a 
cultured strain of the malaria parasite, P. falciparium.6 

The first team of researchers who used the bark extract 
on female mosquitoes discovered four compounds of signifi-
cance.5 Three of the four compounds were minimally toxic 
to A. gambiae.5 However, the fourth compound, pellitorine, 
was found to be highly toxic to the mosquitoes, with a LD50 
value — the dose needed to kill 50% of the mosquito test 
population — more than 20 times the potency of each of the 
other three compounds.5 However, when all four compounds 
were combined with the same weight ratio found naturally 
within the bark extract to create a mixture compound, its tox-
icity was even greater than of pellitorine alone.5 These results 
highlight that not only does a major compound within the 
bark greatly affect A. gambiae, but a synergistic effect occurs 
between the combined main compounds, despite three of 
the four compounds having been found as non-toxic to the 
mosquitoes separately. These results suggest that pellitorine, 
as well as a combination of the compounds, could be imple-
mented as an insecticide and may greatly reduce the malaria 
burden within Africa. 

The second team of researchers found similarly fruitful 
results. While the leaf and seed extracts showed little to no 
anti-parasitic activity, several major compounds in the bark 
were found to have significant effects on the P. falciparium 
parasite.6 The most effective compounds included dihydroni-
tidine, pellitorine, and heitziquinone.6 Dihydronitidine was 
found to be the most potent, with a LD50 value more than 
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MANY PEOPLE KNOW WHAT IT IS LIKE TO 
be pursued and bitten by a mosquito. The familiar 
itchy bump that memorializes the pesky little insect 

is all too common. For most of us, the annoying, but short-
lived welt is the end of concern. However, in some parts of 
the world, mosquitoes not only cause a reason to scratch, but 
also lead to a deadly disease known as malaria. This disease 
is so prevalent that, according to the World Health Organiza-
tion, in 2015 there were 212 million cases of malaria, which 
resulted in 429,000 deaths.1 While nearly half of the world’s 
population is at risk for malaria, the disease does not share its 
burden around the globe equally. Sub-Saharan Africa contin-
ues to hold a disproportionately high number of cases; 90% of 
malaria cases and 92% of malaria deaths are localized to this 
region alone.2 Furthermore, two-thirds of malaria deaths are 
in children under the age of five.1 Fever-like symptoms can 
progress slowly and be difficult to diagnose correctly.1 Within 
24 hours, malaria can lead to severe illness and death, and in 
children, severe malaria can instigate anemia and respiratory 
distress.1 With insecticide and antimalarial medicine resis-
tance emerging as a greater threat, a malaria-free future is dif-
ficult to conceive. However, researchers have discovered a few 
key properties within the bark of the Olon tree, which may be 
able to mitigate malaria’s presence and reduce the devastation 
it causes in our world.

INSIGHT INTO MOSQUITO, PARASITE, AND TREE

While many people recognize a mosquito when they see 
one, identifying both the type of mosquito and the 

parasite within can be quite a challenge. Malaria is caused 
by the female Anopheles mosquito, a family that consists of 
more than 400 different species.1 Male mosquitoes are not 
the focus of malaria prevention because only the female mos-
quitoes pursue blood for their eggs.1 Fortunately, only 30 
species within the Anopheles family are malaria vectors of 
significance.1 Within Africa, Anopheles gambiae is the main 
vector for malaria and will therefore be at the forefront of 
this discussion.1 The family of Plasmodium parasites — the 
parasite in mosquitoes that causes malaria — is just as diverse 
as mosquitos are. There are five Plasmodium parasite species 
that cause malaria in humans, two of which, P. falciparium 
and P. vivax, pose the greatest threat.1 P. vivax is the dominant 
malaria parasite outside of Africa, while P. falciparum is most 
prevalent within Africa and is responsible for the majority of 
global malaria deaths.1 Due to the overwhelming presence 
of P. falciparum on the African continent, both in terms of 
prevalence and death, this is the parasite that is the focus of 
much of malaria research.

Now, where does the tree come in? Olon is the local name 
for a tall, spiny tree found in the forests of Africa with a dis-
tribution from the Congo to Cameroon.3 While only recently 
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220 times the potency of pellitorine.6 
That said, both pellitorine and heitzi-
quinone were several times more potent 
than most of the other bark compounds 
and had a faster acting effect on the para-
site when compared to dihydronitidine.6 
These findings suggest that the Olon tree 
has different compounds that effectively 
target the parasite compared to those 
compounds used to combat the mos-
quito, which further stresses the scien-
tific practicality of the Olon tree.  

CHALLENGES WITH 
IMPLEMENTATION

Despite the results suggesting the 
Olon tree’s potential to combat 

both the mosquito and its devasatating 
parasite, the University of Oslo research 
team has yet to develop a pharmaceuti-
cal product or insecticide. While there is 
likely no single reason for the resistance 
to pursue action, several possible reasons 
may contribute. First, the pharmaceuti-
cal industry is hesitant to act on a disease that predominantly 
burdens the third world because they would have limited 
financial gain.6 Medicine falls under intellectual property 
rights, and a patent product produced or sold must comply 
under permission of the patent 
owner.7 As a result, there will be 
a period in which only the pat-
ent drug, and no generic drugs, 
will be produced.7 The difficulty 
arises when those in the devel-
oping countries of Africa must 
either have sufficient medical 
coverage or the economic means 
to afford the branded drug. The 
most seriously malaria-burdened 
countries are associated with a 
dysfunctional healthcare sys-
tem, where accessibility to cur-
rent anti-malarial treatment is either fleeting or nonexistent.6 
With higher needs and low economic capabilities, patented 
malaria medicine will grossly exacerbate both the states’ and 
individuals’ expenditures within Africa, while raising a sub-
desirable amount of money for the pharmaceutical industry. 

Even if a malaria medicine containing the Olon tree prop-
erties was produced, there is a bias toward maintenance medi-
cines used for controlling chronic conditions. Pharmaceutical 
companies have great interest in developing drugs that focus 
on chronic diseases and cancers within the developing world 
because of both high prevalence and the continued use of the 
drug over a long period of time, which would ensure long-
term revenue.7 Consequently, pharmaceutical companies 
have less incentive to pursue anti-parasitic, antibacterial, and 
other such medicines that are used sparingly to cure diseases 
such as malaria. 

“These findings suggest that 
the Olon tree has different 
compounds that effectively 

target the parasite compared 
to those compounds used to 

combat the mosquito ...”

Some other potential reasons neither insecticides nor 
treatments have been created using the Olon tree compounds 
are the regulations imposed by the Convention on Biologi-
cal Diversity, which states that rights to a commercial exploi-

tation reside in the country of 
origin.8 If this holds true, then, 
although Norwegian research-
ers discovered the Olon tree 
compounds, the rights to pro-
duce insecticides and medicines 
could fall to the country where 
the Olon tree was found. While 
the bark used by the researchers 
was taken from the Democratic 
Republic of Congo, the tree spe-
cies can be found from the Congo 
to Cameroon, which may further 
complicate who has commercial 

rights to the tree. To further muddle the issue, while the Oslo 
researchers ‘discovered’ the compounds within the Olon bark, 
local healers have been using this bark for centuries.3 Decid-
ing who has the right to commercially exploit the Olon tree 
could pose to be difficult, particularly with the multiple par-
ties involved with its blurred history.

Challenging aspects of the tree’s chemical properties may 
also prove difficult to overcome before the Olon tree is used 
to fight malaria. While the tested compounds are an effective 
option for the mosquito, the parasitically potent dihydroni-
tidine could be difficult to obtain as an anti-malarial medi-
cation. The molecule is non-polar, meaning that it does not 
dissolve well in water.6 Traditional herbal medicines often use 
boiled concoctions of the bark as an effective way to admin-
ister compunds.6 However, the researchers tested the effect 
of dihydronitidine within such a concoction and found the 

Olon Tree in Limbe, Cameroon
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compound version to be far less effective than when in its 
pure state.6 The relatively poor extractability of dihydronitid-
ine could thus pose problems for its application as an effective 
anti-malarial medication. 

Mosquito control is the main way to prevent malaria 
transmission, and its two types — indoor residual spraying 
and insecticide-treated nets — are becoming less effective due 
to mosquito resistance.1 Furthermore, all currently recom-
mended insecticides are nerve poisons, and their excessive 
use could lead to both ecological and health-related harms.9 
Similarly to the insecticide resistance, resistance to antima-
larial medicines is also a recurrent problem due to insufficient 
and counterfeit medications.6  Considering that the need to 
address malaria has become increasingly urgent, applying 
the Olon bark’s properties as insecticides and medicines in a 
rapid manner would be most beneficial.

There is also concern for the future and well-being of the 
Olon tree itself. Up to 35,000 plant species are used globally 
for medicinal use, 700 of which are used for malaria treatment 
alone.10 Unfortunately, due to improper harvest and lack of 
regulation, the status of many tree species used for treatments 
is fragile. In the Sango Bay Forest Reserve, Uganda, research-
ers have observed the severe damage of tree species that are 
used for malaria medication.10 This has impacted long-term 
plant populations in the area.10 Due to inadequate govern-
ment funding and forestry management, the National For-
est Reserve’s ability to protect and monitor these tree species 
from illegal activities is a challenge.10 If the pressure on the 
use of wild plants is not addressed, local eradication and even 
extinction of critical species could follow. While the Olon tree 
provides hope for a malaria-free future, one must consider its 
ecological impacts and the intrinsic value it holds within the 
forest. If the species is not harvested reasonably and responsi-
bly, its ecological and medicinal impact will diminish.

CONCLUSION 

The long lifespan and habit of the mosquito, A. Gambiae, is 
the main reason nearly 90% of the world’s malaria cases 

are in Africa.1 Due to simple climactic and geographical rea-
sons, an individual who lives in Africa is disproportionally 
affected by the disease. Further, the economic and political 
situation is such that many do not have the means to obtain 
proper preventative measures or medications, and incentives 
for companies to administer these resources are focused more 
toward chronic diseases. However, malaria is preventable and 
curable.1 An estimated 6.8 million deaths due to malaria have 
been averted globally since 2001, and with improvements in 
insecticides and medications, that number is expectantly on 
the rise.1 The University of Oslo’s research on the compounds 
found within the Olon tree could be further examined and 
implemented as effective insecticides and medications. While 
biological resistance, economic hesitance, patent ownership, 
and environmental surveillance are current barriers to the use 
of the Olon tree as a promising agent for change, the future of 
malaria eradication may be on the horizon.

RESEARCH HIGHLIGHT 
An Early and Nonsurgical Fix
Rebecca Moragne

THE IDEA OF A NONSURGICAL TREATMENT TO   
correct congenital ear malformations in infants is 

not new; however, a report this past March revealed 
the huge extent of this treatment’s success.1 6 to 45% 
of newborns are born with a congenital ear malforma-
tion, and many remain uncorrected or require surgery 
later on due to the misconception that the malforma-
tions will self-correct.2 

EarWell is a nonsurgical procedure that ide-
ally begins within three weeks after a child is born; 
it reshapes the ear by using an infant’s flexible and 
adaptive ear cartilage.1 A study, published in the offi-
cial medical journal of the American Society of Plastic 
Surgeons, Plastic and Reconstructive Surgery, ana-
lyzed the procedure in 303 infant ears.1 The infants 
were treated for 37 days with six follow-up visits. 97% 
of infants with one deformity and 88% of infants with 
multiple deformities achieved “good” to “excellent” 
deformity reductions and corrections.1 70% of infants 
were effectively left with no ear malformations.1 

The study’s results provided strong outcomes to 
support EarWell use in all infants with congenital ear 
malformations. While there were complications, those 
were limited to allergic reactions on the skin from the 
EarWell’s adhesive tape.1 

In order for infants to be treated through EarWell, 
awareness of the procedure’s success is required. Dr. 
Byrd and the study’s co-authors stated, “The opportu-
nity for early treatment can be hampered by a failure 
to convince pediatricians that the majority of mis-
shapen newborn ears do not self-correct”.1 Physicians 
need to realize that instead of hoping for self-treat-
ment, early intervention is essential. The early suc-
cess of a nonsurgical procedure is what distinguishes 
EarWell from other treatment options. By pursuing a 
nonsurgical intervention early in a child’s life, future 
surgery can be avoided. And by circumventing sur-
gery, the malformation is not only corrected earlier to 
prevent further impairment, but pain and treatment 
costs are significantly reduced. 

Dr. Rod J. Rohrich stated, “While we can oper-
ate on ears later in the patient’s life, waiting not only 
increases the surgery’s difficulty and expense, but may 
expose the child to teasing, bullying, and loss of self-
esteem”.1 The risk of childhood bullying only adds to 
potential benefits of an early correction. As the results 
of the study spread and physicians acknowledge the 
disadvantages that are attached to not correcting 
malformations, hopefully implementation of EarWell 
will increase. 
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