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Q: Is it possible for cancer to develop as a
result of an injury?

“It’s a common myth that injuries can cause
cancer,” the American Cancer Society says on
its website. Until the 1920s, some doctors be-
lieved trauma did cause cancer, “despite the
failure of injury to cause cancer in experimen-
tal animals.”

But most medical authorities, including the
cancer society and the National Cancer Insti-
tute, see no such link.

The more likely explanation, the society
suggests, is that a visit to the doctor for an in-
jury could lead to finding an existing cancer.

Other possibilities are that scar tissue from
an old trauma could look like a cancerous le-
sion and that an injured breast or limb would
be more closely watched for cancer to develop.

A single interview-based study of breast
cancer in England found that 67 women with
breast carcinoma were more likely to report
physical trauma to the breast in the preceding
five years than 134 women in a matched con-
trol group without cancer. The study was crit-
icized because of its size and methodology.

The study, published in 2002 in the Europe-
an Journal of Cancer Prevention, has not been
duplicated. Its authors suggested that it was
plausible that models of epithelial cell gener-
ation could be a mechanism. But the case is far
from proved, even for a single type of cancer.

Q: When large deciduous trees are felled
intact by storms, I’m surprised to see only a
small disk of surface roots and a thin plate
of soil. What happened to the root balls and
deep taproots?

“The vast majority of temperate forest trees
do not have taproots or even very deep roots at
all,” said Melanie Sifton, vice president for hor-
ticulture at the Brooklyn Botanic Garden.

In fact, she said, for most trees, the roots are
concentrated in the top foot or two of soil. The
root system is more likely to expand horizon-
tally, forming a flat, platelike mass far out be-
yond the tree’s canopy, or leafy zone.

Tree root systems are often categorized into
three main types: plate- or surface-root sys-
tems, heart-root systems and taproot systems.

“While many temperate oak species are gen-
erally considered to have taproot systems,” Sif-
ton said, “American elm trees, for example, are
notorious for their shallow plate roots.”

Root patterns are also heavily influenced by
the soil and the available underground space,
she said.

To grow trees that will weather storms for
many years, Sifton suggested, “give them a
wide and deep space to put down roots and
protect their root zones from damage and
compaction.”
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Ever noticed how difficult it is to
touch a fish in the water? The fish
will let you get close, even reach out
to touch them. But the instant before
your finger can make contact, they
dart off. How do they do that?

“Fish have what some people call a
‘sixth sense’ or ‘touch at a distance,’ ”
says Allen Mensinger, who studies
how fish sense and respond to cues
at the University of Minnesota at Du-
luth and the Marine Biological Lab-
oratory in Woods Hole, Mass. “They
can detect mechanical vibrations in
the water.”

Here’s how it works:
Fish have sensory organs known

as neuromasts located both on their
skin and in channels just beneath the
skin. When water passes over the
neuromast, it pushes hairlike cells
that are surrounded by a gel called
cupula. The cupula detects that the
hair has been displaced and sends a
signal to the brain to indicate that

something is moving in the water
nearby.

“It’s very similar to the system in
the human ear,” says Matthew Mc-
Henry, who studies animal sensation
and movement at the University of
California at Irvine. “We have cilia in
our ear that are displaced by waves,
sending signals to the brain to help
with hearing and balance. In inverte-
brates, the cilia appear on the skin.”

Those are the basics, but there are
still several mysteries as to how fish

make this system useful. Water is al-
ways passing over a fish’s skin and
not always because of a predator or
prey. It could be because of currents,
detritus or even the movement of the
fish itself.

Fish also integrate visual clues
with the information they receive
from their sensory system. Some fish
can see predators many yards away,
which helps them identify what’s
causing disruptions in the water as
the threat approaches. But sight can’t

help all of them. Many fish inhabit
muddy waters and have terrible vi-
sion, yet they usually avoid preda-
tors. Some researchers think that, us-
ing their “sixth sense” alone, fish can
construct a fairly detailed picture of
what’s approaching.

Although neuromasts are located
in many places along the body, in ma-
ny fish they form a straight line down
the side in what is called a lateral line.
“The lateral line is a sensor array,
with neuromasts located in many
places along the body. Fish may
know that predators or prey create a
characteristic wave frequency along
the array, allowing them to distin-
guish different types of flow chang-
es,” McHenry says.

Although the lateral line seems
borderline magical to humans, it has
serious limitations.

“It’s a short-range system,” Mens-
inger notes. “The conventional wis-
dom is that fish can only use the lat-
eral line to detect objects two body
lengths away, but it’s probably even
less than that.”

That partially explains why fish
seem to wait until the last minute to
flee from divers. The lateral line kicks
in only as an object gets very close,
triggering a fish’s escape response. 

Why it’s so hard to grab a live fish
Sensory organs on and
under their skin work
to detect mechanical
vibrations in water
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In Matthew McHenry’s experiments, zebra fish swimming in complete
darkness detect and evade predators three-quarters of the time. 

>> Lack of prey didn’t kill
off Calif. saber-tooths

When prey is scarce, large
carnivores may gnaw prey to the
bone, wearing their teeth down in
the process. A new analysis of the
teeth of saber-toothed cats and
American lions reveals that they
did not resort to this behavior just
before extinction, suggesting that
lack of prey was probably not the
main reason these large cats
became extinct. The results,
published Dec. 26 in the open
access journal PLOS ONE by
Larisa DeSantis of Vanderbilt
University and colleagues, com-
pares tooth-wear patterns from
the fossil cats that roamed Cali-
fornia.

The saber-toothed cat and
American lion were among the
largest terrestrial carnivores that
lived during their time, and they
went extinct along with other
large animals approximately
12,000 years ago.

Previous studies have suggest-
ed many reasons for this extinc-
tion, including a changing climate,
human activity and competition
from humans and other animals
for food, which may have grown
scarce as a result of these chang-
es.

In the current study, the au-
thors found that saber-toothed
cats likely consumed carcass
bones regularly, but they found no
differences in bone consumption
between older fossils and more
recent ones. Based on this, they
suggest that the cats’ diet did not
change significantly near the time
they became extinct. In contrast,
American lions did not consume
much bone even near extinction
and had tooth-wear patterns
similar to cheetahs, who actively
avoid bone in their prey.
— EUREKALERT.ORG

>> Comb jellies packed
with light proteins

Although comb jellies seem to
be little more than tennis ball-
sized blobs in the sea, these
organisms are relatively sophis-
ticated in how they use light. The
creatures flash a blue-green light
at predators, for example, pos-
sibly to startle them. 

Researchers studying the ge-
nome of the comb jelly, also
known as a ctenophore, have
discovered that the biolumines-
cent creatures pack in 10 proteins
for generating light. They have

black piranha (Serrasalmus rhom-
beus), the largest living species in
the carnivorous clan (skeleton).

The largest of the 15 fish test-
ed, a 2.4-pound specimen mea-
suring about 14 1/2 inches long,
clamped down on researchers’
test equipment with a force al-
most 30 times its own weight – a
ratio unmatched among ver-
tebrates, researchers revealed
online Dec. 20 in Scientific Re-
ports.

Extrapolating 10 million years
back, the team estimates that the
jaw-tip bite force of the black
piranha’s extinct relative – Mega-
piranha paranensis, which might
have reached lengths of about 4
feet 3 inches and weighed up to
160 pounds – could have been as
high as 1,067 pounds. —
SCIENCENOW

other proteins called opsins that
detect light even though comb
jellies lack eyes, the team report-
ed Dec. 21 in BMC Biology. It’s not
clear what the opsins do in this
animal. The genome is the first to
be sequenced from a biolumi-
nescent animal.

Because ctenophores appear to
sit at the base of the animal tree
of life, the findings suggest that
light-generating and sensing
proteins evolved at the same time
as multicellularity. — SCIENCENOW

>> Piranha ancestor 
had quite the bite

Pound-for-pound, an ancient
relative of today’s piranhas had a
stronger bite than gators, sharks
and even the mighty Tyrannosau-
rus rex. That’s the conclusion of
field studies carried out on the 
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How ancient is canyon?

Usual estimate: 
5 to 6 million years

Latest estimate: 70 million years
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New evidence indicates that Arizona’s Grand Canyon is more 
than 10 times older than most geologists have believed.
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>> Antibiotic in giant pandas is a potent killer of bacteria and fungi.
http://bit.ly/12XAwnr

>> NOAA discovers deepwater gas seeps northeast of Cape Hatteras.
http://1.usa.gov/WrGT2v

>> If you have a favorite science or technology site, let us know.
Send an email to jbordsen@charlotteobserver.com

Science… tells us that nothing
in nature, not even the tiniest
particle, can disappear without
a trace.

Werner Von Braun

Probably the most oft-asked
question of most Carolina shop-

pers is “Paper or plastic?” Every grocery cus-
tomer is confronted with this choice, perhaps
several times per week. Given this frequency,
many citizens assume the environmental and
economic impacts of these materials have been
carefully researched. But this is not the case.
When my students researched this topic for the
state of Florida, they could not find any pub-
lished, peer-reviewed scientific studies where
decay rates of paper versus plastic in a regional
landfill were experimentally compared. (This
might be a worthy science fair project.)

An average American family of four uses
approximately 1,500 plastic bags per year, re-
quiring up to 1,000 years to decompose, ac-
cording to the Worldwatch Institute. Though
the technology of plastic bags has advanced,
some scientific studies have shown that once-
promising “degradable polyethylenes” do not
really break down as quickly in nature as pre-
dicted. A whopping 88.5 billion bags are uti-
lized annually in America, but less than 10
percent are recycled. Around the globe, a
staggering 500 billion plastic bags are used
per year, with the majority coming to rest in
landfills or littered in ecosystems where they
strangle wildlife. A large mass of plastic de-
bris swirls in the Pacific Ocean; it’s estimated
to be as large as Texas and is composed of
plastic bits called “nurdles.” This plastic trash
island causes marine wildlife mortality – and
also releases harmful styrene compounds in-
to the water. 

However, paper bags also pose liabilities:
They require the logging of 14 million trees
annually, and require excessive fossil fuels to
transport them. Rather than debate the merits
of “paper versus plastic,” consumers should
consider avoiding both. Cloth bags, including
designer tote bags, are becoming the rage for
all earth-friendly shoppers – to represent a
personal ethic to tout logos, advertise causes
or exemplify global stewardship. A new year’s
resolution for a shopper’s stewardship cam-
paign might be “Paper, plastic or Prada?”

Fashion designers are on the bandwagon.
When British bag doyen Anya Hindmarch is-
sued her first recyclable bag several years ago,
buyers queued up at 2 a.m. to purchase one of
her canvas totes, notably decorated with a
message: “I’m not a plastic bag.” Other de-
signers selling recyclable shopping bags in-
clude Louis Vuitton, Hermes, Prada and even
Paul McCartney’s daughter, Stella. 

In their effort to encourage recycling, some
grocery stores offer credit for returning plas-
tic bags or discounts for using cloth bags.
Show your support for Mother Nature – use
recycled tote bags when shopping. The de-
bate is no longer about paper versus plastic,
but about creating a new ethic for shopping
with cloth!

Meg Lowman, an N.C. State University professor and
forest canopy expert, directs the N.C. Museum of
Natural Sciences’ Nature Research Center. Online:
www.canopymeg.com.

The shoppers’
choices: Paper,
plastic or Prada?
NATURE’S SECRETS
MEG LOWMAN

We value reader comments
and suggestions. Contact
John Bordsen, SciTech
editor:

jbordsen@charlotteobserver.com;
704-358-5251; SciTech, P.O. Box 30308,
Charlotte, NC 28230-0308
Online: charlotteobserver.com/scitech
On Facebook: Search for “SciTech.”

SciTech is independently reported and edited
by the Charlotte Observer and The News &
Observer of Raleigh. SciTech’s sponsor plays
no role in the selection of the content.
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It turns out Mom was right –
greens really are good for us.

But what Mom didn’t know is
that vegetables such as kale, mus-
tard greens and broccoli are more
than just healthy foods – they may
contain a substance that one day
could strengthen the muscles of
people suffering from debilitating
disease and the effects of aging.

A team of N.C. State and Rutgers
University researchers has discov-
ered that natural steroids from
plants such as mustard greens, col-
lards and kale may hold the secret
to stronger muscles, with none of
the worrisome side effects of ani-
mal-derived steroids.

Debora Esposito, a postdoctoral
associate at Rutgers University and
N.C. State who is hosted at the
NCSU Plants for Human Health In-
stitute, and Slavko Komarnytsky,
metabolic biologist and assistant
professor at the N.C. State institute,
together with a researcher at Rut-
gers, have evidence that the ste-
roids produced by certain plants
can increase lean body mass, the
number of muscle fibers and the
endurance of the muscles them-
selves.

Nature’s steroids

Mention “steroids” and “stron-
ger muscles” and the first thing that
probably comes to mind is athletes
injecting themselves to gain an
edge in performance. But Komar-
nytsky said there are countless peo-
ple whose muscles have been made
weak through age, long hospitaliza-
tion or such diseases as cancer and
muscular dystrophy who could

benefit from a muscle-building
substance that comes without
harmful side effects.

The NCSU-Rutgers team first ex-
posed rat muscle cell cultures to
synthetically created brassinoste-
roids, natural plant steroids found
in mustard greens, cabbage, broc-
coli, kale and other members of the
brassica family. Then they fed the
plant steroids to rats. After 24 days,
they tested both the brassinoste-
roid-fed animals and those that got
regular food.

“The (brassinosteroid-fed) ani-
mals gained more lean body mass –
more muscle tissue – than the con-
trol animals,” Komarnytsky said.
Not only that, but rats that were fed
plant steroids had larger muscle fi-
bers and more of the type of muscle
fibers that give endurance, he said.

The other surprise was that the

plant steroids seem to be targeting a
different part of the body than do
traditional steroids, the type that
once were derived from animals,
such as testosterone.

Those steroids can come with
dangerous side effects, such as an
enlarged prostate, liver damage,
and a surge in secondary sexual
characteristics. The brassinoste-
roids the researchers tested don’t
appear to pose the same problems,
Komarnytsky said, though more
study is needed.

“Classic animal steroids act
through an … androgen receptor
present everywhere in our body.
The plant steroids don’t have high
affinity for those receptors,” he
said. “Our data suggests there is yet
another unknown target in the
cell… which is responsible for mus-

cle increase and muscle strength
and less responsible for androgenic
effects.”

Next, the researchers will feed
brassinosteroid extracts to horses,
Esposito said. Like Komarnytsky,
she began the plant steroid research
at Rutgers and has continued it after
a move to N.C. State. “One down-
side of the project so far is (the ste-
roids) are present in plants in very
low levels,” she said.

The team plans to look at variet-
ies of broccoli and other vegetables
to identify which have the highest
amounts of the substance.

And though eating cabbage,
greens and other brassicas is cer-
tainly a healthy choice, extrapolat-
ing from the dose the rats got, it
might take more than 60 pounds of
the vegetables to provide a human

with the muscle-building qualities
of the concentrated steroid, the re-
searchers said.

“Our goal is for… a person who is
aging, a person who is in the hospi-
tal and cannot exercise, a person
who had surgery and cannot go to
the gym” to get muscle help from a
healthy substance they can take
orally, Esposito said.

All in all, she said, the research
“looks very promising.”

Mother Nature’s steroids
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Slavko Komarnytsky and Debora Esposito inspect seeds from one of the cabbage cultivars available to them for experimentation through the N.C. State cabbage germplasm collection. 

N.C. State researchers find muscle-building substance in mustard greens, broccoli

The researchers examine the cell culture after an in vitro experiment. 

All in the family
Vegetables in the brassica fami-
ly also are called cruciferous –
“cross-bearing,” in Latin – be-
cause the four petals on the
flowers of each often resemble a
cross.
They include kale, collard
greens, broccoli, Brussels
sprouts, mustard greens, turnip,
rutabaga, cabbage, bok choy,
Napa cabbage, kohlrabi cau-
liflower and canola/rapeseed.
— STAFF REPORTS

EMILY RASINSKI - MCT

Brussels sprouts. 

The goal: Muscle
help from a healthy
substance that the

aging and infirm can
take orally.
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