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The immune system is natural ly programmed to target and attack 
tumours using T lymphocytes. As tumours grow, however, they 
can inhibit immune cel ls and escape immune detection, creating 
an internal reservoir of inhibited T cel ls.1 Immunotherapy, or the 
introduction of biological agents to boost immune function, has long 
been heralded as the holy grai l  of cancer treatment .2 Unfortunately, 
many current approaches incur high costs, involve long wait-times, 
and present the possibi l ity of overdriving the immune system.3 

Using mice models , researchers at Stanford University developed 
a combination therapy of two immune-stimulating agents to be 
injected into sol id tumours.1 One agent , CpG, upregulates the 
expression of a receptor cal led OX40 on the sur face of specif ic 
T cel ls .  The other agent , an anti-OX40 antibody, stimulates the 
OX40 receptor and activates T cel ls within the tumour, al lowing 
them to destroy cancerous cel ls .4 These T cel ls can then leave 
the original tumour and attack other identical ,  cancerous cel ls in 
distant , untreated metastases. Remarkably, the therapy resulted in 
complete el imination of cancer in 87 of the 90 mice subjects and 
regression af ter a second injection in the three remaining mice.1 
This success can be balanced with safety, as the local administra-
tion of the treatment enables researchers to avoid overdriving the 
immune system and el icit ing systemic side ef fects. 

These resu l ts ,  desp i te the i r  promise,  must  consider the s ign i f i -
cant  d i f ferences between spontaneous tumours and transp lant-
ed tumours ,  which the in i t ia l  exper iments used . 3 A l though the 
researchers eventua l ly  mimicked spontaneous tumour igenesis 
wi th mice lack ing an oncogene, ef fects in these animal models 
may not necessari ly translate to humans. Nonetheless, the impres-
sive prel iminary success achieved with this combination therapy 
and the wel l -characterized nature of its two agents have encour-
aged its clearance for a cl inical tr ia l of 15 patients with low-grade 
lymphoma.1 
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Despite the myriad of contraceptive methods designed for women,  
the options for men have general ly rel ied on vasectomy or use 
of condoms.1 Recently, however, researchers from the American 
Chemical Society have investigated the potential of introducing a 
third option based on analogues of ouabin, a plant-derived cardio-
vascular toxin traditional ly used as a poison.2,3

Ouabain inh ib i ts  Na +/K+-ATPase, a protein expressed in 
a lmost a l l  vertebrate cel ls  in var ious isoforms to maintain 
rest ing membrane potent ia l . 4,5 The purpose of th is  protein is 
to maintain rest ing membrane potent ia l  through sod ium/po-
tassium homeostasis . Of part icular interest is  the α4 isoform 
located only in mature sperm cel ls , where i ts  act iv i ty main-
tains homeostat ic condit ions necessary for sperm survival . 5 

Despite these attributes, ouabain remains a poor candidate 
for contracept ion due to ser ious c l in ical  consequences of  
Na+/K+-ATPase inhibit ion, which may include hyperkalemia, 
cardiac arrhythmias, or death.5

In a study publ ished in The Journal  of Medic inal  Chemistry, 32 
heterogeneous ouabain analogues were created.2 In v i t ro exper-
iments with rat sperm revealed that the analogue with the high-
est aff in i ty for the α4 isoform caused a reduct ion in the moti l i ty 
of sperm, h indering i ts  abi l i ty to reach the egg.2 The drug also 
decreased hyperact ivat ion, compromising the sperm’s abi l i ty to 
penetrate the zona pel lucida, a th ick membrane surrounding the 
egg.2 Furthermore, in v ivo experimentat ion revealed that oral 
administrat ion to rats had no toxic effects and reduced both 
sperm count and moti l i ty.2

Despite these promising results, additional experiments are re-
quired, especial ly considering the potential ly dangerous cl inical 
consequences of oubain and its inhibit ion of Na+/K+-ATPase. Fur-
ther research on the oubain analogue’s safety, as wel l  as its exact 
mechanism of action and its efficacy in human subjects wi l l  be 
needed to confirm or reject the possibi l ity of a male contraceptive 
derived from this plant extract . 
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Diabetes mel l itus (DM), a metabol ic disorder characterized 
by irregular insul in production or insul in resistance, affects 
over 350 mil l ion people worldwide.1 Diabetic individuals must 
monitor their blood glucose levels several t imes a day, using a 
process that commonly involves pricking the skin and obtaining 
a smal l blood sample to test . Although effective, the frequency 
of self-monitoring has been reported to decrease over time, 
largely due to inconvenience.2 Hence, there is a need for the 
development of a need to develop more pragmatic and continu-
ous monitoring methods.

In recent years, the advent of wearable biosensor technology 
has al lowed users to monitor their heart rates and physical 
activity levels more easi ly, even though current commercial ly 
avai lable wearables are sti l l  unable to monitor the body ’s status 
on a molecular level .3

In a potential ly revolutionary advancement , however, research-
ers have developed a new indium oxide nanoribbon field-effect 
transistor (FET) biosensor.3 Used to ampl ify weak signals, a FET 
is a special type of transistor in which current f low is modu-
lated by a transverse electric f ield and used to ampl ify weak 
signals.4,5  Incorporating an  on-chip gold side gate electrode, 
a natural chitosan fi lm, and carbon nanotubes, this new device 
rel ies on the reactions between glucose in the fluid sample and 
glucose oxidase in the biosensor; the ensuing process produces 
an electrical signal that can be analyzed by the sensor for the 
detection of glucose concentrations from 10 nanomolar to 1 
mi l l imolar in the sweat , sal iva, and tears of both diabetic and 
non-diabetic individuals. As researchers modify the design of 
the biosensor to fit the surface of an artif icial eye and an arti-
f icial arm, this technology may be potential ly worn as contact 
lenses or skin patches for the continuous monitoring of glucose 
levels.3
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Internat ional ly, more than 700,000 people d ie  from ant imicro-
b ia l -res istant  bacter ia l  d iseases each year.1 With superbugs 
deve lop ing resis tance to even the ant ib iot ic of  last  resor t , 
vancomycin ,  sc ient is ts are racing to expand opt ions .  Current ly, 
research is  invest igat ing the potent ia l  of  ant ib iot ics der ived 
from natura l  products of  bacter ia resid ing with in petr i  d ishes . 
However,  the d iversi t y of bacteria being examined within cul-
tures is l imited, and rediscovery rates for antibiotics are high.2 

Currently, researchers from Rockefel ler University are extracting 
antibiotics from soi l  microorganisms.3 Since only 1% of bacterial 
species in soi l  can be cultured in labs, the team has developed a 
method to extract and sequence DNA from soi l  without growing 
bacteria.4 Specifical ly, the researchers inserted clusters corre-
sponding to the production of antibiotics into bacteria; with this 
method, they discovered malacidin - a novel molecule simi lar to 
daptomycin. Experiments with Staphylococcus aureus (MRSA), a 
superbug resistant to many antibiotics, detected no resistance to 
malacidin. In fact , this antibiotic completely el iminated MSRA in 
rat subjects.3

A l though malacid in is  a  promis ing so lut ion for contro l l ing 
gram-posi t ive bacter ia , i t  is  ineffect ive against  gram-negat ive 
bacter ia , which are responsib le  for pneumonia and Lyme d is-
ease, for instance. New ant ib iot ics  for gram-negat ive bacte-
r ia  needed ,  especia l l y  because the ir  re lat ive ly  impermeab le 
ce l l  wa l l  grants a l lows them to be more ant ib iot ic  res is tant . 3 
A l though i t  is  impossib le  to conc lude whether malac id in wi l l 
be c l in ica l l y  usefu l ,  the methodo logy of this study may prove 
valuable to other scientists searching for antibiotics in unexplored 
environments, from deserts to oceans.
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