
■ DUO-TREATED, LONG-LASTING MOSQUITO NET EFFECTIVELY CONTROLS AND STERILIZES
INSECTICIDE-RESISTANT MOSQUITOES

Long-lasting insecticidal mosquito nets are used for malaria prevention. These nets are typically treated with pyrethroids, which
safely, rapidly, and effectively repel mosquitoes. Unfortunately, there are rising numbers of pyrethroid-resistant mosquitoes, and
most nonpyrethroid insecticides are unable to prevent blood feeding. The Olyset Duo is a new net treated with a pyrethroid
called permethrin, which is toxic to adult mosquitoes, and pyriproxyfen, which regulates insect growth and prevents oocyte
maturation in female insects. Corine Ngufor, Mark Rowland, and their collaborators reported on the efficacy of Olyset Duo
compared to that of mosquito nets treated with pyrethroid or pyriproxyfen alone ((2016) Sci. Transl. Med., Vol. 8, 356ra121).
As a mosquito net has a lifespan of ∼3 years, the authors assessed the Olyset Duo for efficacy against Anopheles gambiae female

mosquitoes when it was unwashed and washed 20 times. In the laboratory, the mortality rate was 100% for pyrethroid-susceptible
mosquitoes exposed to the unwashed Olyset Duo for 3 min, and 85% for those exposed to the washed net. The unwashed and
washed nets inhibited mosquitoes from bloodfeeding by 100% and 94%, respectively. In the field, the Olyset Duo was more
effective against pyrethroid-resistant A. gambiae mosquitoes than pyrethroid nets. While it did not prevent more mosquitoes from
passing through the net, the duo-treated net was more effective at blocking the mosquitoes from feeding and had a higher rate of
mosquito mortality. The unwashed Olyset Duo net also significantly reduced the number of offspring from exposed female
mosquitoes. Overall, the Olyset Duo yielded a 94% reduction in reproductive rate with unwashed nets and 78% with washed
ones. As the mixed-treated net reduces blood feeding of pyrethroid-resistant mosquitoes, has improved mortality against them,
and effectively sterilizes exposed survivors, it is expected to improve on pyrethroid-resistant mosquito population control.
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The enzyme cyclooxygenase-2 (COX-2) is an intracellular protein
highly expressed in a range of malignant tumors. Jashim Uddin,
Lawrence J. Marnett, and their team synthesized and evaluated
a series of chemotherapeutic agents targeting COX-2 in cancer
cells and discovered a podophyllotoxin−indomethacin conjugate
named chemocoxib A that displays selective antitumor activity
in vivo ((2016) ACS Chem. Biol., DOI: 10.1021/acschem-
bio.6b00560).
The researchers tethered derivatives of indomethacin, a slow,

tight-binding COX inhibitor, to the nonalkaloid toxin lignan
podophyllotoxin, which is inactive against COX-2. These con-
jugates successfully inhibited COX-2 selectively in vitro. One
of these, chemocoxib A, displayed high potency in inhibiting
COX-2 ex vivo in intact cells of head and neck squamous cell
carcinoma and dramatically reduced the number of cells present
48 h post-treatment. While this reduction was not observed in

nontumorigenic primary human mammary epithelial cell cultures,
chemocoxib A was also active against many other neoplastic cell
types, regardless of COX-2 expression level. In vivo, however,
chemocoxib A demonstrated COX-2-dependent selectivity;
it was ineffective against COX-2-negative tumors in mice
after 14 d of treatment, yet reduced COX-2 positive tumor
growth by 50% without any systemic toxicity. The success of
chemocoxib A provides proof-of-concept for the strategy of
targeting an intracellular protein in vivo with an antitumor agent.
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TYPE-DEPENDENT DELIVERY BASED ON THEIR
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The ideal anticancer drugs act selectively on cancer cells instead
of indiscriminately killing all dividing cells. A team led by
Daniel J. Siegwart hypothesized that polymeric delivery drug
carriers could establish cellular specificity based on their physico-
chemical properties. They discovered polyester siRNA polyplex
nanoparticles which were able to provide selective cancer therapy
in vitro and in vivo, thereby improving therapeutic efficacy and
reducing off-target effects ((2016) PNAS, 113, E5702−E5710).
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