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Ideas, Issues, Insights 

RICK BOWMER / THE ASSOCIATED PRESS FILES 

Increased understanding of what attracts or repels mosquitoes to certain individuals will help stem the spread of insect-borne diseases.

Figuring out why mosquitoes bite

M
OSQUITOES contribute to the transmission 
of life-threatening diseases that include 
Zika, dengue, chikungunya, Rift Valley 

fever and malaria. Of these, malaria carries the 
most risk, accounting for 229 million cases and 
more than 400,000 deaths in 2019. Africa ac-
counted for 67 per cent (274,000) of all malaria 
deaths worldwide.

Malaria is caused by parasites that are transmit-
ted to people through the bites of infected female 
Anopheles mosquitoes. Vector control strategies 
such as indoor residual spraying and long-lasting 
insecticidal net programmes have played a crucial 
part in the reduction of malaria cases.

But there are a number of problems with these 
interventions. First, insecticide resistance of the 
major malaria vectors in Africa is widespread 
and increasing. Second, and connected to this, is 
the fact that spraying and nets — alone or com-
bined — will not eradicate malaria incidences in 
high transmission areas. In particular, they are 
not effective in controlling Anopheles vectors. 
These feed and rest indoors and have a prefer-
ence to feed at night.

New strategies are therefore needed to supple-
ment current control strategies. Key to designing 
these is understanding what attracts and repels 
mosquitoes to certain individuals. This opens the 
door to new tools or strategies for malaria vector 
control and surveillance such as chemical lures 
and traps.

Our research group at the University of Preto-
ria is working on a project that seeks to answer 
the question: why do mosquitoes prefer certain in-
dividuals above others? We investigated whether 
there was a chemical skin surface difference 
between individuals who perceived themselves 
as being attractive for mosquitoes and those that 

weren’t. We were able to detect chemical differ-
ences between the two groups.

Our findings open two possible lines of inquiry. 
Firstly, chemical compounds closely associated 
with mosquito-attractive individuals could poten-
tially be used in chemical lures to trap mosqui-
toes outdoors. And secondly, compounds closely 
related to individuals being unattractive to mos-
quitoes could be developed into new repellents.

Female mosquitoes need a blood meal for their 
eggs to develop. First, the female mosquito must 
find its host. It can be quite selective. For ex-
ample, the Culex quinquefasciatus mosquito feeds 
exclusively on birds.

Mosquitoes find themselves in complex en-
vironments filled with many different cues or 
stimuli. Locating their preferred host involves a 
series of behavioural steps. This starts with the 
mosquito becoming aware of the host, which is 
usually done using long-range cues such as car-
bon dioxide or visual cues.

The female mosquito then uses heat and mois-
ture cues near the host, and finally skin odour cues 
influence landing and biting site selection. These 
surface skin chemical cues used for communica-
tions within a species are called semiochemicals.

The reason mosquitoes prefer certain indi-
viduals to others is likely to lie in the different 
semiochemicals found on the human skin surface. 
But the complexity of the human skin surface is 
a challenge for chemical analysis. More than 500 
skin compounds have been identified in studies 
done so far from human skin secretions. Many 
more chemicals remain unknown.

Sophisticated analytical techniques are now 
helping to find the identity of mosquito semio-
chemicals and potential semiochemical blends. 
Some chemicals might be working together to 
attract or repel mosquitoes.

Using a silicone rubber sampler that we devel-

oped, worn as a bracelet or an anklet, we were 
able to sample the skin surface of 20 individu-
als. We used sophisticated analytical equipment 
to search for and uncover the chemical com-
pounds that make people attractive, or not, to 
mosquitoes. The volunteers were compared based 
on how attractive they were to mosquitoes and 
whether mosquitoes preferred to bite certain 
areas on their skin.

Volatile and semi-volatile compounds — the 
compounds mosquitoes use to find and navigate 
towards their human host, from a broad range of 
chemical classes, 69 in total — were detected and 
identified as contributing to the differences in 
their surface skin chemical profiles.

To our knowledge, 31 of the compounds that 
were detected have not been previously reported 
on the human skin surface.

We also set about investigating the final step in 
the mosquito host-seeking activity — landing on a 
suitable host followed by biting — by using ultra-
performance liquid chromatography with ion 
mobility high-resolution mass spectrometry. This 
allowed us to identify 20 compounds involved in 
the mosquitoes finally biting.

The compounds we identified could be useful 
in future malaria vector control programmes, 
acting as attractants or repellents. More biologi-
cal studies will have to be done to test them on 
female mosquitoes.

The non-invasive skin sampling technique used 
by the research group has laid the foundation for 
the mass screening of the human skin surface, 
not only for vector control applications, but also 
for application to human health screenings.

Madelien Wooding is a chromatographic officer and researcher 
and Yvette Naudé is the manager of  chromatography mass spectrom-
etry at the University of Pretoria.
This article was first published at The Conversation Canada: thecon-
versation.com/ca.

Despite pressure to cancel, publishers should publish

YEARS ago, I startled a McNally Robinson cash-
ier when I bought a copy of the very conserva-
tive National Review magazine and its political 
opposite, The New Republic. In reply to his “What 
gives?” expression, I explained, “I read right and 
I read left, and then I make up my own mind.”

But what if one side wasn’t available?
Last month, 200 employees of prominent 

American publisher Simon and Schuster signed a 
petition demanding their employer not publish the 
memoirs of any officials of the Donald Trump ad-
ministration. The book in question was a memoir 
by former U.S. vice-president Mike Pence.

Revolts by publishers’ staff members are a 
relatively new development. In March 2020, the 
Hachette Book Group decided not to publish film-
maker Woody Allen’s memoirs after staff mem-
bers walked out in protest, in response to sexual-
misconduct allegations against the author. One 
assumes the Simon and Schuster employees were 
encouraged by this.

According to the Wall Street Journal, the employ-
ees’ petition said, in part, that “When S&S chose to 
sign Mike Pence, we broke the public’s trust in our 
editorial process, and blatantly contradicted previ-
ous public claims in support of Black and other 
lives made vulnerable by structural oppression.”

Now, no company should be compelled to 
publish odious material such as hate literature or 
violent, misogynist pornography. But objectively, 
one would be hard-pressed to imagine a Pence 
volume will fall into any such category.

To his credit, company CEO Jonathan Karp 
held fast: “As a publisher in this polarized era, 
we have experienced outrage from both sides of 
the political divide and from different constituen-
cies and groups. But we come to work each day 
to publish, not cancel, which is the most extreme 

decision a publisher can make, and one that runs 
counter to the very core of our mission to publish 
a diversity of voices and perspectives.”

Simon and Schuster published Donald Trump’s 
Great Again: How to Fix Our Crippled America, 
as well as his estranged niece Mary Trump’s 
vitriolic Too Much and Never Enough: How My 
Family Created the World’s Most Dangerous Man. 
(On the other hand, one day after the Jan. 6 attack 
on the U.S. Capitol, the company cancelled plans 
to publish Republican Sen. Josh Hawley’s book on 
Big Tech “after his role in what became a danger-
ous threat to our democracy and freedom.”)

Regardless, political memoirs let leaders tell it 
their way, uninterrupted by persistent journalists 
at press conferences, and undeterred by negative 
responses by op-ed columnists. Obviously, they’re 
extremely self-serving (there’s a reason Nancy 
Reagan called her autobiography My Turn).

But they’re certainly worth publishing. Presum-
ably, they’re a prestige project and they can be 
very lucrative for both publisher and the author. 
Former first lady Michelle Obama’s Becoming sold 
more than eight million copies. Volume 1 of her 
husband’s memoir A Promised Land was released 
in November in 25 languages, with an initial press 
run of three million copies, just for the U.S. edition.

And more importantly, they make a valuable 
contribution to history. Twenty years from now, 
can one accurately research the Trump adminis-
tration without reading the perspectives of those 
who were in it?

June 17, 2022, will mark the 50th anniversary 
of the Watergate break-in. Undoubtedly, there will 
be perspective pieces in various newspapers and 
magazines, and perhaps books with new revela-
tions. Could writers write them without the mem-
oirs of the perpetrators — Charles Colson, John 
Dean, John Ehrlichman, H.R. Haldeman and, of 
course, Richard Nixon?

Even the most ardent anti-Trump readers could 
find worthwhile material in a Pence memoir. 
How did Trump react when Pence wouldn’t stop 
the electoral college’s vote for U.S. President Joe 
Biden? What was it like when the U.S. Capitol was 
attacked by people who were as mad at Pence as 
they were at Democratic House Speaker Nancy 
Pelosi? How will Pence explain the Trump ad-
ministration’s slow-off-the-mark response to the 
coronavirus pandemic?

Refusing to release anything by Trump admin-
istration officials is a horrible idea. There may be 
some reasons for censorship, but blind hatred of 
Donald Trump isn’t one of them.

Indeed, one can predict the American publish-
ing industry becoming as divided as America’s 
so-called cable news channels. For most of them, 
the term “news” is a misnomer; they’re really 
opinion outlets. MSNBC appeals to the left; CNN, 
which used to live in the middle, is headed in that 
direction. Fox News is unapologetically for the 
right, and in 2014 dropped its dubious “Fair and 
Balanced” motto.

You can find all the opinion you could want, 
covering the entire political spectrum, but lim-
ited amounts of straight news. And when these 
networks do present the news, can you believe it, 
given their blatant editorial biases?

Granted, there are already unapologetic left- 
and right-wing publishers. But mainstream 
publishers shouldn’t have to choose sides, which is 
what Simon and Schuster would’ve done if it had 
listened to its disgruntled staff.

Let Pence’s memoir be published. Some will 
take it as gospel, others with a grain of salt. It 
might make the bestseller list, or be quickly rel-
egated to remainder tables.

And if anyone is really bothered by it, let them 
write books or articles to the contrary.

Arthur Chapman is a Winnipeg writer.

Centralized 
education model 
raises serious 
questions

EDUCATION Minister Clifford Cullen re-
cently unveiled a plan to move Manitoba to 
a highly centralized governance education 
system. School boards will cease to exist. 
Public school budgets will be set and funded, 
virtually exclusively, by the provincial gov-
ernment.

We argue this new regime of education 
funding and governance raises some serious 
questions.

Question 1: What does the interprovincial 
comparison of per-student expenditure tell us?

The Manitoba government is concerned 
about provincial per-student funding being 
some of the highest in Canada. The Fraser 
Institute data on this indeed shows that our 
per-pupil expenditure on public schooling for 
2017-18 of $14,815 makes Manitoba the third-
highest spending province after Saskatch-
ewan ($16,038) and New Brunswick ($15,000).

Such a comparison does not necessar-
ily mean that our provincial system is less 
efficient or that funds are not being spent 
wisely. These differences reflect multiple 
factors, such as the costs required to provide 
quality schooling in our province compared to 
other provinces.

Interprovincial comparisons have their 
place, but they need to be made carefully. 
Single, overall measures, whether they be per-
pupil expenditures or scores on international 
reading, math and science, tell us very little. 
Also, let’s not forget that a well-funded public 
school system staffed by well-paid teachers is 
something to be proud of.

Question 2: Does the new funding approach 
provide for a more equitable source of fund-
ing for public schooling?

Full provincial funding does remove a fund-
ing inequity that currently exists. Different 
school divisions have different total assessed 
property values, allowing wealthier school 
divisions to more easily raise revenue through 
property taxes than poorer divisions. How-
ever, this inequity could have been addressed 
in several other ways.

In 2017-18, the provincial share of operating 
costs for public schooling was 60.9 per cent, 
with almost all of the rest coming from local 
property taxes. If this 60/40 ratio was shifted 
to be closer to 80/20, as has been advocated 
in the past — an aim of the previous NDP 
government at one point — then this inequity 
would be reduced.

A strengthening of existing provincial 
equalization payments would also enable the 
elimination of this problem, without disman-
tling school boards or stripping them of all 
taxing authority.

Placing all funding decisions in the hands 
of a centrally appointed Provincial Education 
Council approved by the minister will limit 
funding equity. Regional budgets are still 
likely to be determined by a combination of 
block grants (per-pupil funding) and cat-
egorical grants (specific student and program 
needs). Their fairness and equity in meeting 
the needs of students in the different local 
contexts will remain a challenge.

Equally importantly, other provinces where 
school boards lost their power to raise local 
taxes to fund education, such as Ontario, have 
seen a drastic increase in individual schools 
fundraising to meet their students’ needs. 
This school-based fundraising solution has 
led to sharpened inequities between schools 
because some schools enrol students from 
wealthier family backgrounds compared to 
other schools.

Question 3: Does the new centralized struc-
ture provide “better value for money”?

The government tells us the new centralized 
structure improves efficiency, standardiza-
tion and system alignment. However, their 
view is built on severe assumptions. They as-
sume we have a clear, unambiguous notion of 
the goals of education and schools. They also 
assume we have an equally clear understand-
ing of how to accomplish that education to all 
students across the province. We don’t and, to 
an extent, we shouldn’t.

Public education in a modern democracy 
needs public participation in an ongoing 
discussion about purposes, and how to fund 
for quality education. Such discussion needs 
a broadly based, evidence-informed “deep 
learning” between educators and community 
members. Removing school boards and school 
trustees is likely to significantly weaken the 
quality of these education discussions. Equity 
without citizen participation is a shallow con-
cept in a democratic society.

As this legislation gets implemented, more 
questions remain: where will the minister and 
the Provincial Education Council turn to for 
its expertise? Why can’t we build a strong, col-
laborative system of local and provincial re-
search that draws on expertise from Manitoba 
School Board Association, Manitoba Teachers’ 
Society and universities in order to improve 
our education policies and practice? 

Ee-Seul Yoon is an associate professor and Jon Young is professor 
emeritus in the department of educational administration, 
foundations and psychology, in the faculty of education at the 
University of Manitoba.
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