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Leicester, UK 

Ancient Skeletons Found 

Holding Hands in Eng-

land 
Archaeologists from the University 
of Leicester, UK, uncovered re-
mains of two skeletons holding 
hands believed to have been rest-
ing that way for at least 700 years. 
The archaeologists, who said there 
are likely to be more skeletons in 
the ground, were not certain why 
the people were buried there rather 
than in the main church in the vil-
lage. They said it was possibly a 
special place of burial for pilgrims. 
Among the other skeletons was an 
older male apparently killed by a 
sharp implement, such as a pole 
axe, to the head, according to Vicki 
Score, project manager for Univer-
sity of Leicester Archaeological 
Services. A young male was buried 
in a pit with his legs raised to his 
chest, which archaeologists said 
was possibly the result of a disease, 
she said.■ 

 

Paris, FRANCE 
Close-Up Look at A Com-

et 
Ten years ago the European Space 
Agency launched Rosetta, a first-
of-its-kind spacecraft on a mission 
to meet a comet. It finally accom-
plished that goal earlier this month 
— getting into the comet's orbit. But 

it's not done yet. This November, 
Rosetta will deploy a small probe 
that, if successful, will land on the 
comet — the first time we've ever 
made contact with a comet (inten-
tionally). Before Rosetta, we knew 
comet 67P/Churyumov-
Gerasimenko as just a speck of 
light — as we do most comets. It's 
hard to really see what a comet is 
like because comets are extremely 
small. But as soon as Rosetta 
reached the space rock, it started 

snapping pictures of the comet, un-
veiling for the first time the omi-
nously alien, mountainous world, 
the likes of which humans have 
never seen before. Part of the Ro-
setta craft with the dumbbell-
shaped comet in the background. 
Rosetta will continue to lower its 
orbit ever closer to the comet until it 
is about one kilometer, less than a 
mile, away from the surface of the 
space rock. And that's when it will 

dispatch a tiny lander, named Phi-
lae. Rosetta is getting closer by the 
day to the surface of the comet. 
This image was taken just 38 miles 
from the surface — you can clearly 
see the jagged cliffs and boulders 
of the dumbbell-shaped comet. An-
other close up, taken Sunday, was 
shot about 19 miles from comet 
67P/Churyumov-Gerasimenko. 
Scientists were surprised they 
found no traces of water ice on the 
comet's black-as-coal surface. The 
comet only looks grey because of 
the intense blackness of space be-
hind it.■ 

Boston, USA 
Fluid Mechanics Sug-

gests Alternative to 

Quantum Orthodoxy 
The central mystery of quantum 
mechanics is that small chunks of 
matter sometimes seem to behave 
like particles, sometimes like waves. 
For most of the past century, the 
prevailing explanation of this co-
nundrum has been what's called 

http://www.bonoi.org
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the "Copenhagen interpretation"—
which holds that, in some sense, a 
single particle really is a wave, 
smeared out across the universe, 
that collapses into a determinate 
location only when observed. But 
some founders of quantum phys-
ics—notably Louis de Broglie—
championed an alternative interpre-
tation, known as "pilot-wave theo-
ry," which posits that quantum par-
ticles are borne along on some 
type of wave. According to pilot-
wave theory, the particles have def-
inite trajectories, but because of the 
pilot wave's influence, they still ex-
hibit wavelike statistics. John Bush, 
a professor of applied mathematics 
at MIT, believes that pilot-wave 
theory deserves a second look. 
That's because Yves Couder, Em-
manuel Fort, and colleagues at the 
University of Paris Diderot have 
recently discovered a macroscopic 
pilot-wave system whose statistical 
behavior, in certain circumstances, 
recalls that of quantum systems. 
Couder and Fort's system consists 
of a bath of fluid vibrating at a rate 
just below the threshold at which 
waves would start to form on its 
surface. A droplet of the same fluid 
is released above the bath; where it 
strikes the surface, it causes waves 
to radiate outward. The droplet 
then begins moving across the bath, 

propelled by the very waves it cre-
ates. 

"This system is undoubtedly 
quantitatively different from quan-
tum mechanics," Bush says. "It's 
also qualitatively different: There 
are some features of quantum me-
chanics that we can't capture, 
some features of this system that 
we know aren't present in quantum 
mechanics. But are they philosoph-
ically distinct?"■ 

Durham, UK 
Modified Theory of Dark 

Matter 
Dark matter is an aspect of the uni-
verse we still don't fully understand. 
We have lots of evidence pointing 
to its existence (as I outlined in a 
series of posts a while back), and 
the best evidence we have points 
toward a specific type of matter 
known as cold dark matter (CDM). 
One big downside is that we have 
yet to find any direct detection of 
dark matter particles. In fact, many 
of the likely candidates for dark 
matter have been all but eliminated. 
Another is that cold dark matter 
doesn't agree with our observations 
of dwarf galaxies. Now a new pa-
per presents a solution to the se-
cond problem that might even help 
with the first. The main problem 
with dwarf galaxies is that there are 
fewer of them around spiral galax-

ies than dark matter predicts. When 
we do dark matter computer simu-
lations, the results always have 
more dwarf galaxies than we ob-
serve. This has been taken to 
mean that either the simulations 
are somehow flawed, or dark mat-
ter isn't the complete solution we've 
thought. This new work looks at a 
modified version of dark matter, 
and how it affects these kinds of 
computer simulations. Normally, it 
is assumed that dark matter doesn't 
interact with light directly at all. This 
means we can see its gravitational 
effects, but we don't see anything 
such as absorption lines and the 
like, which we observe with regular 
matter. The reason for this is that 
dark matter makes up the majority 
of matter in the universe. About 90% 
of the mass in our own Milky Way 
consists of dark matter. If it inter-
acted much with light, then we 
would have seen its effects on light 
by now. This new work proposes 
that dark matter does interact with 
light, but only very, very slightly. 
Now you might think that if dark 
matter interacts so slightly with light 
that we don't see its effect, then it 
certainly can't differ that much from 
standard dark matter, but the team 
showed that this very small effect 
can build up over time, so that 
modern galaxies have fewer dwarf 
satellites, just as we observe. You 
can see this in the image above. 
The top left image is standard dark 
matter model, with too many satel-
lite dwarf galaxies. The top right is 
a warm dark matter model that 
solves the dwarf galaxy problem 
but doesn't agree with other obser-
vations. The bottom left is this new, 

http://www.bonoi.org
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light interacting dark matter model, 
and the bottom right is what hap-
pens when you make the light in-
teraction too strong and get no 
dwarf galaxies. So by modifying 
dark matter to include slight inter-
actions with light, the predictions 
match dwarf galaxy observations. It 
should be noted that just because 
this modification works, that doesn't 
mean it is the solution. Tweak theo-
ries are weak theories, as I've said 
before. This type of dark matter 
could also affect other things such 
as large scale structure, and this 
would need to be studied before we 
could be confident about this par-
ticular model. But the work does 
show that dark matter models can 
address some of the known prob-
lems with dark matter.■ Read more 
at: http://phys.org/news/2014-09-
theory-dark.html#jCp 

Shenyang, CHINA 
Ancient 'Dragon' Beast 

Flew Right Out Of 'Avatar' 
A sprawling ancient flying reptile 
looked so much like a dragon that 
could have flown alongside the aer-
ial predators called "ikran" in the 
film "Avatar" that its discoverers 
named the newfound beast after 
these mountain banshees. The 
pterosaur, now called Ikrandraco 
avatar, may have stored food in a 
throat pouch like a pelican does, 
the researchers said. Pterosaurs 
were the first vertebrates to flap 
wings to fly. Before pterosaurs 
went extinct in the catastrophic im-
pact that also ended the Age of Di-
nosaurs, they were the biggest an-
imals that ever flew, with wing-
spans measuring up to 39 feet. 
Scientists investigated two partial 
skeletons of Ikrandraco dating back 
about 120 million years ago to the 
Early Cretaceous Period. They un-
earthed these fossils in arid hills in 
northeastern China's Liaoning prov-
ince, which has become famous for 
the trove of feathered dinosaurs 
unearthed there over the last dec-
ade. Back when this reptile was 
alive, the area where it was found 

was a large freshwater lake with a 
warm climate that was home to 
many kinds of animals, such as fish, 
frogs, turtles, other pterosaurs, 
feathered dinosaurs, birds and 
mammals, as well as many plants, 
such as ferns, conifers, gingkos, 
cycads and some flowering plants. 
The pterosaur was about 2.3 feet 
long and had a wingspan of about 
4.9 feet. It had an elongated skull 
and a unique crest or bladelike 
bulge of bone on the tip of its lower 
jaw. The head of this newfound 
pterosaur is different from that of 
any other known pterosaurs, "but 
similar to [the head on] a flying 
creature, 'ikran,' in the movie 
'Avatar,'" said lead study author 
Xiaolin Wang, a vertebrate paleon-
tologist at the Institute of Vertebrate 
Paleontology and Paleoanthropol-
ogy at the Chinese Academy of 
Sciences in Beijing. The back of 
Ikrandraco's jaw crest had a little 
hooklike structure. The researchers 
suggested this notch may have 
served as an anchor for soft tissue, 
and they proposed that Ikrandraco 
had a throat pouch like the one a 
pelican uses to store food. The re-
searchers said that Ikrandraco 
might have sometimes foraged for 
food by hovering over water and 
scooping up prey near the surface. 
However, Ikrandraco is larger than 
modern skimming birds, so it may 
not have skimmed regularly, in-
stead usually standing in shallow 
water to hunt, Wang said. The re-
searchers plan to conduct experi-
ments to see whether Ikrandraco's 
jaw crest might have supported a 
throat pouch.■ 

Stanford, USA 

Scientists Create Water 

Splitter That Runs on a 

Single AAA Battery 
A new emissions-free device creat-
ed by scientists at Stanford Univer-
sity uses an ordinary 1.5-volt bat-
tery to split water into hydrogen 
and oxygen at room temperature, 
potentially providing a low-cost 
method to power fuel cells in zero-
emissions vehicles and buildings. 
The water splitter is made from the 
relatively cheap and abundant 
metals nickel and iron. It works by 
sending an electric current from a 
single-cell AAA battery through two 
electrodes. "This is the first time 
anyone has used non-precious 
metal catalysts to split water at a 
voltage that low," chemistry profes-
sor and lead researcher Hongjie 
Dai says. "It's quite remarkable, 
because normally you need expen-
sive metals like platinum or iridium 
to achieve that voltage." The tech-
nology has huge potential as a 
source for powering hydrogen fuel 
cells, long held as a likely succes-
sor to gasoline. Unlike gasoline 
combustion, which emits large 
quantities of the greenhouse gas 
carbon dioxide, fuel cells combine 
stored hydrogen gas with oxygen 
from the air to produce electricity, 
leaving only water as a byproduct. 
Fuel cell vehicles have been 
around since the 1960s, albeit 
mostly as research projects and 
demonstration cars and buses. But 
we may soon see them in commer-
cial production, with Toyota and 
Honda both committed to selling 
fuel cell cars in 2015 and Hyundai 
already leasing fuel cell vehicles in 
Southern California. Fuel cell vehi-
cles have been widely criticized for 

http://phys.org/news/2014-09-theory-dark.html#jCp
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their high cost, the lack of infra-
structure around their fuel delivery, 
and their low energy efficiency after 
accounting for the effort it takes to 
produce compressed hydrogen (of-
ten involving large industrial plants 
that use an energy-intensive pro-
cess that combines steam and nat-
ural gas). But the new Stanford re-
search, which latches onto a previ-
ously unknown method for splitting 
water, could help account for all 
these issues. "It's been a constant 
pursuit for decades to make low-
cost electrocatalysts with high ac-
tivity and long durability," Dai ex-
plains. "When we found out that a 
nickel-based catalyst is as effective 
as platinum, it came as a complete 
surprise." The nickel-metal/nickel-
oxide catalyst, discovered by Stan-
ford graduate student Ming Gong, 
also requires significantly lower 
voltages to split water when com-
pared to pure nickel or pure nickel 
oxide. This new technique is not 
quite ready for commercial produc-
tion, though. "The electrodes are 
fairly stable, but they do slowly de-
cay over time," Gong says. "The 
current device would probably run 
for days, but weeks or months 
would be preferable. That goal is 
achievable based on my most re-
cent results." The next step is to 
improve that decay rate and to test 
a version that runs on electricity 
produced by solar energy instead 
of the AAA battery. The research-
ers believe that their water splitter 
could save hydrogen producers 
billions of dollars, and the electro-
lytic device could be used to make 
chlorine gas and sodium hydroxide 
as well as hydrogen fuel cells.■ 

College Station, USA 
Msida, MALTA 
Aix-en-Provence, 
FRANCE 
Oldest Shipwreck in the 

Mediterranean Discov-

ered Near Malta 
Dr. Timmy Gambin with the 
GROplan Project and researchers 

from France, the United States, 
and Malta announced the discovery 
of the oldest shipwreck in the Medi-
terranean that has been found to 
date. The discovery was an-
nounced in the Times of Malta on 
Aug. 25, 2014. The exact location 
of the vessel will not be released 
until all of the ship and its contents 
have been recovered. This meas-
ure is necessary to prevent theft of 
ancient artifacts for sale to individ-
ual collectors. To date the archae-
ologists and anthropologists have 
recovered 20 lava grinding stones 
that weigh about 77 pounds each 
and 50 wine storage vessels 
called amphorae. The ship is locat-
ed roughly one mile off Gozo Island. 
The artifacts date to 700 B.C.E. 
and are thought to be Phoenician. 
The scientists estimate that the 
ship was possibly 50 feet in length. 
The wreck is about 400 feet deep. 
The cargo indicates the ship was 
sailing from Sicily to Malta when it 
sank. The Phoenician civilization 
was one of the first that was de-
pendent on trade. The Phoenicians 
developed the galley and the two 
decked bireme. The Phoenicians 
are credited with developing the 
first known alphabet. The Phoeni-
cian civilization lasted from 1550 
B.C.E. to 300 B.C.E. The Phoenici-
ans are considered to have a Ca-
naanite origin. The civilization was 
conquered by the Persians and 
then by the Greeks. Tyre and Leb-
anon are considered to be the cen-
ters of Phoenician civilization. The 
Phoenicians are documented to 
have sailed from the coast of Leb-
anon to the Pillars of Hercules. An-
cient texts including Egyptian, 
Greek, and the Hebrew Bible refer-

ence the Phoenicians as a thriving 
trade culture that existed as city-
states. The ship may be the oldest 
and most complete Phoenician ship 
ever recovered.■ 

Washington DC, USA 
Hypersonic Weapon Det-

onated After Lift-Off: US 

Military 
The US military had to detonate a 
hypersonic weapon seconds after 
lift-off Monday due to a technical 
problem, cutting short a flight test 
for the experimental project, offi-
cials said. "Less than four seconds 
into the lift-off phase, we terminat-
ed the flight," Pentagon spokes-
woman Maureen Schumann said. 
The decision to abort the flight test 
in Alaska was due to a technologi-
cal "anomaly," she said, without 
providing more details. The launch 
of the "Advanced Hypersonic 
Weapon" occurred after 4 am local 
time at the Kodiak Launch Complex 
in Alaska, Pentagon officials said. 
The weapon is part of the Pen-
tagon's "prompt global strike" pro-
gram designed to build convention-
al weapons that could take out tar-
gets anywhere on the planet within 
an hour's notice. "Due to an anom-
aly, the test was terminated near 
the launch pad shortly after lift-off 
to ensure public safety," the Penta-
gon said in a statement. There 
were no injuries in the incident, it 
said, adding that officials are con-
ducting an "extensive investigation" 
to determine what went wrong.■ 
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PHYSICS 

Removes Outcome 

Unpredictability of 

Ultracold Atomic Reac-

tions 

Findings from a physics study by 
a Kansas State University re-
searcher are helping scientists 
accurately predict the once un-
predictable. Yujun Wang, re-
search associate with the James 
R. Macdonald Laboratory at Kan-
sas State University, and Paul 
Julienne at the University of Mary-
land, looked at theoretically pre-
dicting and understanding chemi-
cal reactions that involve three 
atoms at ultracold temperatures. 
Their findings help explain the 
likely outcome of a chemical reac-
tion and shed new light on myste-
rious quantum states. The scien-
tific journal Nature Physics recent-
ly published their findings in the 
article "Universal van der Waals 
Physics for Three Cold Atoms 
near Feshbach Resonances." In 
the theoretical study, Wang and 
Julienne developed a robust yet 
simple model that successfully 
predicts what happens in atomic 
reactions at ultracold tempera-
tures. Their model, which is con-
sidered the best available, ac-
counts for spin physics of the at-
oms as well as the van der Waals 
force—the attractive long-range 
forces between the forming mole-
cules. "For a long time there has 
been the belief that this kind of 
reaction in three or more particles 
is too difficult to predict because 
the interaction is so complicated," 
Wang said. "Now, this research 
has shown consistent observa-
tions that indicate and imply that 
theoretical prediction is possible." 
These findings can guide re-
search in chemical engineering, 
molecular physics and other fields 
because the model gives scien-

tists a largely accurate idea of 
how the atoms will bind to form a 
molecule, Wang said. Additionally, 
their work may help scientists un-
derstand the Efimov effect. The 
Efimov effect, which was first pre-
dicted in the early 1970s, is what 
happens when two atoms that 
normally repel each other become 
loosely bound when a third atom 
is introduced. The result is three 
atoms that all stick together de-
spite trying to repel each other—a 
reaction that defies conventional 
knowledge. "It's a very bizarre 
mechanical phenomenon in quan-
tum mechanics that cannot be 
understood using the classical 
model of physics," Wang said. 
"The details of the Efimov effect 
are seemingly random and there-
fore complicated to study. But, 
because we showed that our 
atomic model and calculations 
can pretty accurately predict the 
position of such molecular states, 

we have new knowledge that may 
help us bypass those old barri-
ers."■ 

Nature Physics 2014; DOI: 

10.1038/nphys3071 

GEOPHYSICS 

World's Tectonic Plate 

Movement Mapped 

A group of geophysicists is testing 
the hypothesis that the rate of 
"supercontinent assembly"—or 
tectonic plate movement—
changes over time. Study co-
author Professor Sergei 
Pisarevskiy says plate tectonics is 
the study of the horizontal move-
ment of tectonic plates over the 
Earth's surface. "This is not uni-
form movement," he says. "Some-
times there are periods where 
there was very quick movement 
all together globally, and some-

http://dx.doi.org/10.1038/nphys3071
http://dx.doi.org/10.1038/nphys3071
http://www.bonoi.org
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times very slow movements. "We 
try to analyse that and to populate 
the mean angular velocity of the 
average plate movements on the 
surface of the earth." He has 
come to the tentative conclusion 
that the average rate of tectonic 
plate movement does change. 
"Right now for example it's slower 
than it was half a billion years 
ago—but approximately the same 
as it was one and a half billion 
years ago," he says. "But there 
are many problems to be resolved 
before the final answer. "It's sort 
of half guessing I would say at 
this stage." He says beside the 
uneven level of the same analysis 
in different countries, he and lead 
author Kent Condie are address-
ing various other problems. One 
is the inconsistent rate at which 

plates appear to move, both indi-
vidually and relative to each other. 
"For example Africa moved very 
slowly for the last few hundred 
million years, on the other hand 
India as you probably know 
moved very fast," he says. "When 
you calculate the average move-
ment of the continents of the earth 
you cannot just average the 
movement, the speed of a conti-
nent like Africa and some very 
small block like Madagascar for 
example. "They must be weighted, 
so we normalise the speeds by 
the area of that particular conti-
nental block." "When talking about 
the average speed, we also found 
some quieter periods, not exactly 
the periodicity but some maxi-
mums and minimums." Another 
problem is the way in which evi-

dence tends to deteriorate over 
time with more recent "overprints" 
creating statistical "noise". "The 
older the rocks, the less infor-
mation you will have," he says. 
"This noise increases—going 
back in time it's more difficult to 
extract this information." They are 
also contending with the phenom-
ena of "passive margins" between 
plates. One of these is thought to 
exist beneath the ocean south of 
Australia—it shows little or no 
movement for at least a billion 
years. "There are no major 
tectonisms here or seismicity, it's 
just accumulations of sediments 
mostly," he says.■ 

Precambrian Research 2014; 

DOI: 

10.1016/j.precamres.2014.07.015

 

http://dx.doi.org/10.1016/j.precamres.2014.07.015
http://dx.doi.org/10.1016/j.precamres.2014.07.015
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“God” and “Angel” in Photograph of Clouds over 

Cape Coral, Florida 

By Fiona Finn (2014)

 

Definitely, this is an awesome picture but is it really a message from heaven? Is this striking image of majestic man wearing robes 
God? You be the judge. The cloud above was spotted in Cape Coral, Florida by my boss on his way home from work. And what was 
immediately obvious was the fact that this cloud was shaped in the image of the Lord. Also look to the far right and you'll see another 
cloud that looks like an angel with a trumpet in hand. Maybe it's the angel Gabriel blowing a trumpet blast to indicate the Lord's return 
to Earth, or maybe not...I realize that some may see this as a sign, an act of God if you will. There will be others, those who will doubt. 
And that's okay. But one thing's for sure, and that's how remarkably clear this image in the sky really is. Believe it or not, God is said 
to work in mysterious ways. Regardless of your belief system, it's your God-given right to judge this photo for yourself, isn't it? So, I 
ask you is the image above just a group of cumulus clouds? Or are those noticeable clouds with clearly defined edges the Almighty 
himself? Still, no matter the answer, lots of us will continue to look to the sky, searching for life's deeper meaning. Or are we searching 
in vain, deluding ourselves while involving our senses that random images are actually miracles or signs from above? Why do we look 
to the skies above in relation to God? Sure, as children we stare at the sky and see shapes appear in the swirling clouds but as adults 
some of us look upwards reaching for a higher power. Are we waiting for signs? Or proof of God? I for one was blown away by this 
photo and yes, I believe it's a real snapshot of God in the clouds. Although personally, I'll admit it is hard to digest this image as I am 
living a hell-on-earth type of life, wishing daily that I didn't feel so hollow, so broken. I was raised a Catholic, so sure I believe in God -- 
but lately, I have to wonder how much he really believes in me, or my family. God only knows why I was one of the first to see this 
photo. And since I believe that he made me human, I believe he won't condemn me when I behave like one. That said I've spent my 
fair share of time blaming him for my actions and inactions. Yes sir, I've projected my fears, insecurities, and failures onto Him. 
Blaming God has been easier than blaming myself. Okay, I'm sure you're thinking that's not the typical reaction of someone who just 
seen God manifest himself in the clouds. But God forbid in these turbulent times anyone of us gets real? You know raw, I have -- by 
opening up my life, my struggles, and my insecurities with my story. Although, I still struggle with what I'm doing here on this planet 
and why there's so much unfairness and evil in this world. Still, I do see this picture as proof that God is speaking to all of us. So who 
among us is willing to listen? Please share your opinions below. I'd love to hear them. Follow Finn’s Twitter Twitter@fionaburkefinn.■ 

https://twitter.com/fionaburkefinn
http://www.bonoi.org
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Inhibition of Pontine CaMKII Alleviates 

Sevoflurane-Induced Long-Term Memory Im-

pairment in Rats 

Yusheng Liu*, Wei Wang*∆ 

SUMMARY General anesthesia-associated cognition impairment has 
been becoming one of the major issues derived from medical proce-
dure, particularly when it was performed in younger patients. Our 
previous data noted that early exposure of sevoflurane impaired the 
adulthood spatial memory function in dose and time-dependent 
manner. Gamma aminobutyric acid (GABA) is the key inhibitory neu-
rotransmitter in the central nervous system, and functions through 
mediating Wnt signaling pathway. The pontine GABA takes a special 
part in keeping awakening. We in this study investigated the role of 
pontine GABA signaling pathway activation in sevoflurane anesthe-
sia-related long-term cognition in infantile rats via intracranial mi-
croinjection of CaMKII inhibitor KN-93 into the pons under different 
minimum alveolar concentrations of seveflurane. Morris Water Maze 
(MWM) was used to detect the spatial memory changes after specu-
lated interventions. The results showed that pontile inhibition of 
GABA-Wnt-CaMKII through blocking CaMKII substantially alleviated 
sevoflurane-induced long-term special memory, which demonstrated 
dose- and time-dependent association. These preliminary observa-
tions indicated that the pontile GABA signaling plays an essential 
role in sevoflurane-induced adulthood cognition impairment, and fur-
ther evaluation is needed on the exact interaction among 
sevoflurane, GABA, glutamate, receptors, corresponding signaling 
mediators, and cognition alteration in the pontine region.■ 
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HE CHILDREN younger 

than 3 years are more than 

35% in all children experi-

enced general anesthesia 

each year, account for 4-7% 

of all children and the number is 

more than 80 million (1). Recent clin-

ical cohort studies and meta-analysis 

suggested that the infants younger 

than 3 years exposed to the anesthetic 

were followed by long-term cognitive 

function and learning ability marked-

ly reducing (2,3). At the same time, 

animal studies have found that early 

life exposure to the anesthetic causes 

degenerative change of brain neurons 

and spatial cognitive dysfunction 

(4,5). But the mechanism of anesthet-

ic impairing learning and cognitive 

function is not yet clear. Most studies 

demonstrated that neuronal apoptosis 

induced by anesthesia is the main 

reason (6). There is also other re-

search thinking that is because of 

cerebral energy metabolism disorder 

(7).The “central inhibition” theory is 

a new hotspot new, on which some 

researchers have carried out a series 

of studies involving ion channels, 

synaptic plasticity, glial cells in-

flammatory reaction, relevant signal 

pathways activation, etc. and have 

gained some progress (8,9,10,11,12). 

Sevoflurane, a new type inhala-

tional general anesthetic, is now the 

most common agent for pediatric pa-

tients due to its sweet-smelling prop-

erty as well as fast onset plus recov-

ery. Our recent studies found that 

early-life rats undergone sevoflurane 

anesthesia possessed long-term learn-

ing and spatial cognitive function 

serious damage. The damage degree 

was closely related to sevoflurane 

exposure duration, repetitions, weeks 

age of rats. The longer sevoflurane 

exposure duration, the more repeti-

tions, the smaller weeks age, the 

more serious impairment was (8,13). 

Through literature review, the general 

anesthesia mechanism of sevoflurane 

mainly focused on that sevoflurane 

activates gamma aminobutyric acid 

(GABA) neural pathways in hippo-

campus to lead to unconsciousness 

(9,10,11,14,15,16). It is known now 

pontine reticular formation as an im-

portant part of the uplink reticular 

activation system also plays an im-

portant role in the process of awaken-

ing. But interestingly, pontine reticu-

lar formation activates GABA neural 

pathways to achieve awakening 

(12,17). Earlier studies have found 

that sevoflurane inhibits the activity 

of GABA neural pathways in pontine 

reticular formation (13,18), so we 

speculated that the activity inhibition 

of GABA neural pathways in pontine 

reticular formation may be one of the 

mechanisms by which early life un-

dergone sevoflurane anesthesia leads 

to long-term learning and cognitive 

function damage. 

MATERIALS AND METHODS 

Animal care and ethics 
After approval by the Institutional 

Committee of Animal Care and Use, 

male Sprague-Dawley rats aged 3 

days (postnatal 3 days, P3D) were 

used for pontine injection and 

sevoflurane intervention and behav-

ioral tests. The pups (P3D) were 

housed with maternal rats to a same 

plastic cage with soft bedding on a 

reverse 12:12 h light/dark cycle with 

lights on at 8:00 AM and maintained 

in climate with 23±1°C housing tem-

perature and free access to food and 

water. The pups were returned to 

their mother cage after sevoflurane 

anesthesia. Three weeks after birth, 

the offspring were separated from 

maternal rats and housed one animal 

to one cage until the completion of 

behavior tests. The littermates were 

randomly assigned to each testing 

group. The random numbers were 

generated by means of the 

QuickCalcs (GraphPad Software Inc, 

La Jolla, San Diego, CA; Online Cal-

culators for Scientists, available at 

http:// www.graphpad.com/quick 

calcs/RandMenu.cfm. Last accessed 

April 03, 2014.). Anesthesia and pon-

tine injection were conducted during 

the light phase between 08:00 AM 

and 05:00 PM in a quiet room main-

tained at 22–24°C. Each animal was 

used for the same anesthesia and pon-

tine injection regimen and was eu-

thanized after completion of the wa-

ter maze behavioral experiment by 

administering a lethal dose of pento-

barbital. 

Pontine medicine injection pro-
cedures 
This methods of pontine medicine 

injection used at the present study 

referenced to the methods by David I. 

et al. (19), and were modified some-

where accordingly. Before sevo-

flurane exposure procedures, the rat’s 

head was secured in a stereotactic 

frame. The rat’s head position was 

adjusted within the stereotactic frame 

to facilitate the appropriate trajectory 

for cannula insertion into the target 

site within the pontine tegmentum. 

The place was selected as the target 

site because of its relatively large size, 

the predominance of surrounding 

white matter, and the absence of cra-

nial nerve nuclei or major ascending 

and descending fiber tracts. To obtain 

the appropriate trajectory for this tar-

get, the anterior portion of the ani-

mal’s head was elevated 3 mm above 

a horizontal plane, and the skull tar-

get point was located within the 

bregma area at 0.6 mm to the right of 

the sagittal suture and 0.4 mm anteri-

or to the lambdoid suture. After anti-

sepsis with 2% iodine solution, a 25-

gauge needle was used to puncture 

through the skine and the dura mater 

under the skull target point gently to 

make a channel for cannula inserting. 

The infusion cannula apparatus was 

secured in the clamping device of the 

stereotactic frame and inserted to its 

target depth in the brain (2.6 mm be-

low the skull) though the channel. 

The infusion cannulas were pre-

pared by inserting 33-gauge internal 

cannulas into 26-gauge guide cannu-

las with a 1.5-mm projection of the 

internal cannula tip. The space be-

tween the distal end of the guide can-

nula and the projecting portion of the 

infusion cannula was sealed by ap-

plying methyl-2-cyanoacrylate to 

prevent backflow of infusate into the 

space between the guide cannula and 

the internal cannula. The sealed guide 

T 

http://www.graphpad.com/quick%20calcs/RandMenu.cfm
http://www.graphpad.com/quick%20calcs/RandMenu.cfm


Liu and Wang. Pontine GABA and Cognition 

 

10 OCTOBER 2014      SCIENCE INSIGHTS      VOL.10, NO.1       www.bonoi.org  268 

B
A

S
E

  
  
  

B
A

S
E

 

cannula and the internal cannula were 

attached to the connector assembly, 

which consisted of a polyethylene 

supply tube encased in tough vinyl 

tubing, and the free end of the tubing 

was attached to a 10-μl syringe. The 

infusion system was sterilized before 

use and preloaded with the infuscate 

corresponding to the experimental 

design to eliminate air bubbles before 

injection. 

All infusions were administered 

at a constant rate of 0.3 μl/min via a 

syringe pump attached to the con-

nector assembly. The duration of the 

infusions was 5 min. In rats receiving 

infusions, cannulas were removed 5 

minutes following completion of the 

infusion. Burr hole site bleeding was 

controlled by applying gentle pres-

sure with a cotton-tipped applicator, 

then coated with erythromycin eye 

ointment to protect from infection. 

The animal was then removed from 

the stereotactic frame and put into its 

cage, and observed thirty minutes. If 

its behavior was normal, the animal 

continued to participate in the subse-

quent experiment. 

Sevoflurane exposure proce-
dures  
Animals were exposed to sevoflurane 

(Abbott Laboratories, Animal Health 

Division, IL, USA) through a specific 

vaporizer (Penlon Sigma Delta 

Sevoflurane Vaporizer; Kent Scien-

tific Co., Torrington, CT, USA). A 

total of 150 rats aged P3D were used 

in different exposure sessions. 

Sevoflurane was given through coni-

cal tubes with apropriate size to the 

pups under 100% oxygen. 

MAC determination and surviv-
al rate 
The minimum alveolar concentration 

(MAC) of sevoflurane for P3D rats 

have been measured in our previous 

studies (13). The results were refer-

enced in the present study. The 

MACs displayed an exposure time-

dependent decrease, exposure, dura-

tion 1, 2, 3, 4 hours, the MACs corre-

sponding to about 8%, 6.5%, 4%, 

3.5%. When exposed for 4 hours at 1 

MAC, the P3D rats survival rate was 

40%. In our study, we set the expo-

sure-duration 30 minutes each time at 

2% concentration of sevoflurane, so 

the survival rate was 100% for P3D 

rats. 

Session 1: The effect of pontine 

A. 

B. 

Figure 1. The effect of pontine injection with different doses of CaMKII 
inhibitor KN-93 on the long-term spatial memory impairment induced 
by sevoflurane exposure. The p3d rats were undergone 2% sevoflurane 
exposure for thirty minutes once after pontine medicine injection of different 
doses of CaMKII inhibitor KN-93  respectively 5, 10, 20, 40, 80μg / 5μl or no 
pontine medicine injection, and trained with MWM at the forth week after 
birth followed by spatial memory detection from the 6th to 24th week after 
birth. The pontine KN-93 injection improved the impaired long-term spatial 
memory induced by sevoflurane exposure dependently on the doses of KN-
93, i.e. the larger dose, the more obvious the improvement was, including 
the swimming distance (A) and latency (B) of the rats. Data are depicted as 
mean±SEM, n = 8. Compared with Air Group, *P < 0.05. Air Group only 
breathed air without sevoflurane exposure. 

http://www.bonoi.org
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injection with different doses of 
CaMKII inhibitor KN-93 on the 
long-term spatial memory im-
pairment induced by 
sevoflurane exposure 
A total of fifty-six P3D rats were 

randomly divided into seven groups 

consisting of eight animals each (n = 

8). The rats in negative control group 

weren’t undergone sevoflurane expo-

sure and pontine medicine injection 

(Air Group). The rats in positive con-

trol group were undergone 2% 

sevoflurane exposure for thirty 

minutes only once without pontine 

medicine injection (Sevoflurane 

Group). The rats in the other groups 

(KN-93 5, 10, 20, 40, 80 Group) 

were administrated pontine medicine 

injection with different doses of 

CaMKII inhibitor KN-93 (Sigma) 

respectively 5, 10, 20, 40, 80μg in 

volume 5μl by the different group, 

after thirty minutes, undergone 

sevoflurane exposure as Sevoflurane 

Group. After sevoflurane anesthesia, 

the animals were returned to maternal 

cages for three weeks and then sepa-

rated into individual cages until the 

water maze test was performed at the 

24th week after birth. The Morris 

Water Maze (MWM) training was 

given once a day for three consecu-

tive days at the forth week after birth 

and followed by measurement at 1, 2, 

3, 4, 7, 16, 17, 18, and 15 weeks after 

training (Fig. 1). 

Session 2: The effect of pontine 
injection with 30μg KN-93 on 
the long-term spatial memory 
impairment induced by 
sevoflurane exposure 
In session 1, we found that there was 

the tendency of improvement in KN-

93 20 Group, and more obvious im-

provement in KN-93 40 Group at the 

21, 22, 23th week after birth com-

pared with Sevoflurane Group about 

the impaired long-term spatial 

memory induced by sevoflurane ex-

posure in the rats. In this session, we 

wondered how about the pontine in-

jection with 30μg KN-93. 

A total of twenty-eight P3D rats 

were randomly divided into 4 groups 

consisting of eight animals each (n = 

8). The rats in negative control group 

weren’t undergone sevoflurane expo-

sure and pontine medicine injection 

(Air Group). The rats in positive con-

trol group were undergone 2% 

sevoflurane exposure for thirty 

A. 

B. 

Figure 2. The effect of pontine injection with 30μg KN-93 on the long-
term spatial memory impairment induced by sevoflurane exposure. 
The P3D rats were administrated pontine injection with 30μg KN-93 or artifi-
cial cerebrospinal fluid before exposed to 2% of sevoflurane for thirty 
minutes, and trained with MWM at the forth week after birth, then measured 
their spatial memory from the 6th to 24th week after birth. The pontine injec-
tion with 30μg KN-93 also improved the impaired long-term spatial memory 
induced by sevoflurane exposure, including the swimming distance (A) and 
latency (B) of the rats. Data are depicted as mean ± SEM, n = 8. Compared 
with the Air Group, *P < 0.05. Compared with the KN-93-30 Group, 

#
P < 

0.05. Air Group only breathed air without sevoflurane exposure. 

http://www.bonoi.org
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minutes only once without pontine 

medicine injection (Sevoflurane 

Group). The rats in the rest groups, 

were administrated pontine medicine 

injection with 5μl artificial cerebro-

spinal fluid (aCSF + sevoflurane 

Group), or 30μg KN-93 in volume 

5μl (KN-93 30μg + sevoflurane 

Group) by different group, after thirty 

minutes, undergone sevoflurane ex-

posure as Sevoflurane Group. Then 

the animals were managed as men-

tioned above in Session 1. 

Session 3: The effect of pontine 
injection with 30μg KN-93 on 
the long-term spatial memory 
impairment induced by repeats 
sevoflurane exposure 
A total of fifty-six P3D rats were 

randomly divided into seven groups 

consisting of eight animals each (n = 

8). The rats in negative control group 

weren’t undergone sevoflurane expo-

sure and pontine medicine injection 

(Air Group). The rats in three posi-

tive control groups were undergone 

2 % sevoflurane exposure for thirty 

minutes, repeated respectively once, 

twice, thrice by the different group 

once a day for three days, withour 

pontine medicine injection 

(Sevoflurane 1, 2, 3 Group). The rats 

in the rest three groups were adminis-

trated pontine medicine injection 

with 30μg KN-93 in volume 5μl, thir-

ty minutes later, undergone 

sevoflurane exposure as the three 

positive control groups (KN-93 30μg 

+ Sevoflurane 1, 2, 3 Group). Then 

all the animals were managed as the 

mentioned above in Session 1. 

Spatial memory detection 
The Morris Water Maze (Shanghai 

Jiliang Software Technology Co. Ltd., 

China) was used as we have previ-

ously reported. In brief, the MWM 

was performed to detect sevoflurane-

induced changes in animals’ spatial 

memory and cognitive function after 

different interventional procedures. A 

circular tank 100 cm in diameter and 

30-cm deep was filled with water to a 

depth of 25 cm. A transparent round 

platform 10 cm in diameter was 

B. 

A. 

Figure 3. The effect of pontine injection with 30μg KN-93 on the long-
term spatial memory impairment induced by repeats sevoflurane ex-
posure. The P3D rats were administrated pontine injection with 30μg KN-
93, then exposed repeatedly to 2% of sevoflurane for thirty minutes, and 
trained with MWM at the forth week after birth, then measured their spatial 
memory from the 6th to 24th week after birth. The protection of pontine in-
jection with 30μg KN-93 for the damaged spatial memory induced by once 
sevoflurane exposure was better than repeats sevoflurane exposure, includ-
ing the swimming distance (A) and latency (B) of the rats. Data are depicted 
as mean ± SEM, n = 8. Compared with the Air Group, *P < 0.05. Compared 
with the KN-93 30μg + Sevoflurane 1 Group, 

#
P < 0.05. Air Group only 

breathed air without sevoflurane exposure. 1, 2, 3 means sevoflurane expo-
sure times. BL means base line. 
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placed at 0.5 cm below the surface of 

the water. During the test of spatial 

memory, the animals learned to use 

distinctive distal visual cues sur-

rounding the pool to navigate a direct 

path to the hidden platform. The plat-

form remained in a constant location 

during the acquisition phase. Animals 

were placed on the platform for 30 s 

preceding the start of each training 

session. Animal training took place 

during a 3-day acquisition phase with 

three massed trials administered each 

day. Rats were allowed to swim 

freely for 90 s or until the platform 

was reached. If the platform was not 

located within the 90 s, the rats were 

guided to the platform and allowed to 

remain there for 30 s. After comple-

tion of three consecutive trials, the 

rats were placed in their home cages 

under a heat lamp for 10 min. A vid-

eo camera mounted to the ceiling di-

rectly above the center of the maze 

was used in conjunction with a com-

puterized animal tracking system to 

monitor latency to the platform and 

distance swam. 

Statistical analysis 
The MWM data are presented as the 

means ± standard error of the means 

(SEM), and were compared with two-

way ANOVA. The ANOVA tests 

were followed by Bonferroni post 

hoc tests if applicable. GraphPad 

Prism v5.0 (GraphPad Software Inc., 

San Diego, CA, USA) and PASW 

Statistics v18.0 (IBM Co., Armonk, 

NY, USA) were used for data anal-

yses. All reported P values are two-

sided and a P value of less than 0.05 

is accepted for statistical significance. 

RESULTS 

The effect of pontine injection 
with different doses of KN-93 
on the long-term spatial 
memory impairment induced by 
sevoflurane exposure 
We exposed P3D rats to 2% of 

sevoflurane for thirty minutes after 

pontine injection with different doses 

KN-93, and trained them with MWM 

at the forth week after birth, then 

measured their spatial memory from 

the 6th to 24th week after birth. We 

found that pontine KN-93 injection 

improved the impaired long-term 

spatial memory induced by 

sevoflurane exposure dependently on 

the doses of KN-93, i.e. the larger 

dose, the more obvious the improve-

ment was. The swimming latency and 

distance of the rats in KN-93 40, 80 

Groups were both shorter significant-

ly than that in Sevoflurane Group(P < 

0.05), and similar to that in Air 

Group (P > 0.05) at the 21, 22, 23th 

week after birth, even at 24th week 

so were that in KN-93 80 Group. 

There was also the tendency of the 

improvement in KN-93 10, 20 

Groups at the 21, 22, 23th week after 

birth compared with Sevoflurane 

Group (Fig. 1). 

The effect of pontine injection 
with 30μg KN-93 on the long-
term spatial memory impair-
ment induced by sevoflurane 
exposure 
We administrated pontine injection 

with 30μg KN-93 or artificial cere-

brospinal fluid to the P3D rats before 

exposed to 2% of sevoflurane for 

thirty minutes, and trained them with 

MWM at the forth week after birth, 

then measured their spatial memory 

from the 6th to 24th week after birth. 

We found that pontine injection with 

30μg KN-93 also improved the im-

paired long-term spatial memory in-

duced by sevoflurane exposure. The 

swimming latency and distance of the 

rats in the KN-93 30μg Group were 

both shorter significantly than that in 

Sevoflurane Group at the 21, 22, 23, 

24th week after birth (P < 0.05) or 

than that in aCSF Group at the 22, 23, 

24th week after birth (P < 0.05), and 

the swimming distance in the KN-93 

30μg Group was similar to that in Air 

Group at the 21, 22nd week after 

birth (P > 0.05), the swimming laten-

cy was also similar to that in Air 

Group at the 23, 24th week after birth 

(P > 0.05) (Fig. 2.). 

The effect of pontine injection 
with 30μg KN-93 on the long-

term spatial memory impair-
ment induced by repeats 
sevoflurane exposure 
We administrated pontine injection 

with 30μg KN-93 to the P3D rats, 

thirty minutes later, repeatedly by the 

different group exposed them to 2% 

of sevoflurane for thirty minutes once 

a day for three days , and trained 

them with MWM at the forth week 

after birth, then measured their spa-

tial memory from the 6th to 24th 

week after birth. We found that the 

protection of pontine injection with 

30μg KN-93 for the damaged spatial 

memory induced by once sevoflurane 

exposure was better than repeats 

sevoflurane exposure. The swimming 

latency and distance of the rats in the 

KN-93 30μg + Sevoflurane 1 Group 

were both shorter significantly than 

that in Sevoflurane 1 Group (P < 

0.05), but there were significant dif-

ference neither between that in the 

KN-93 30μg + Sevoflurane 2 and 

Sevoflurane 2 Group (P > 0.05), nor 

between that in the KN-93 30μg + 

Sevoflurane 3 and Sevoflurane 3 (P > 

0.05), at the 21, 22, 23, 24th week 

after birth. and the swimming latency 

in the KN-93 30μg + Sevoflurane 1 

Group was similar to that in Air 

Group at the 23, 24th week after birth 

(P > 0.05), the swimming distance in 

the KN-93 30μg + Sevoflurane 1 

Group was also similar to that in Air 

Group at the 22, 23, 24th week after 

birth (P > 0.05) (Fig. 3.). 

DISCUSSION 

GABA neural pathways action is me-

diated by Wnt signaling pathways 

(14,15,20,21). And there are three 

different ways to activate Wnt signal-

ing pathways, i.e. the classic pathway 

by upregulating beta-catenin in cyto-

plasm, the Wnt/PCP pathway by ac-

tivating c-Jun N-terminal kinase 

(JNK) , and the Wnt/Ca
2+

 pathway 

depending on the activation of 

calmodulin protein kinase II 

(CaMKII) and protein kinase c (PKC) 

(16,22). Our previous studies showed 

CaMKII inhibitor KN-93 pontine 

injection in early-life rats significant-
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ly inhibited the expression of 

CaMKII and GABAA receptor 

(GABAA R) in pontine reticular for-

mation, shortened the anesthesia in-

duction time of 1 MAC (minimum 

alveolar concentration effectively) 

sevoflurane, but β-Catenin inhibitor 

FH535, JNK inhibitor TAT-TI-JIP, 

PKC inhibitor Gö 6976 did not pro-

duce the similar effect as KN-93. So 

we speculated that sevoflurane works 

on GABA-Wnt-CaMKII signaling 

pathway in pontine reticular for-

mation to produce general anesthesia 

effect. Based on these findings, the 

present studies observed the effects 

of sevoflurane exposure of young rats 

injected KN-93 to pons on the long-

term spatial memory by MWM test-

ing. 

In sum, the data showed that 

pontile inhibition of GABA-Wnt-

CaMKII through blocking CaMKII 

substantially alleviated sevoflurane-

induced long-term special memory, 

which demonstrated dose- and time-

dependent association. These prelim-

inary observations indicated that the 

pontile GABA signaling plays an 

essential role in sevoflurane-induced 

adulthood cognition impairment, and 

further evaluation is needed on the 

exact interaction among sevoflurane, 

GABA, glutamate, receptors, corre-

sponding signaling mediators, and 

cognition alteration in the pontine 

region.■ 
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The History of China Has Been Rewritten by the 

Mysterious Ancient Artifacts of Sanxingdui

MID THE once-tranquil village of 
Sanxingdui, in a quiet part of Sichuan 
province in China, a remarkable 
discovery took place which 
immediately attracted international 

attention and has since rewritten the history of 
Chinese civilization. Two giant sacrificial pits 
were unearthed containing thousands of gold, 
bronze, jade, ivory and pottery artifacts that 
were so unusual and unlike anything ever found 
in China before that archaeologists realized 
they had just opened the door to an ancient 
culture dating back between 3,000 and 5,000 
years. In the spring of 1929, a farmer was 
digging a well when he discovered a large stash 
of jade relics. This was the first clue that 
eventually led to the discovery of a mysterious 
ancient kingdom. Generations of Chinese 
archaeologists searched the area without 
success until 1986, when workers accidentally 
found the pits containing thousands of artifacts 
that had been broken, burned, and then 
carefully buried. The discovery of the artifacts 
opened up a world of intrigue. The objects 
found in the sacrificial pits included animal-
faced sculptures and masks with dragon ears, 
open mouths and grinning teeth; human-like 
heads with gold foil masks; decorative animals 
including dragons, snakes, and birds; a giant 
wand, a sacrificial altar, a 4-meter-tall (13-foot-
tall) bronze tree; axes, tablets, rings, knives, 
and hundreds of other unique items. Among the 
collection was also the world’s largest and best 
preserved bronze upright human figure, 
measuring 2.62 meters (8 feet). However, by far 
the most striking findings were dozens of large 
bronze masks and heads represented with 
angular human features, exaggerated almond-
shaped eyes, straight noses, square faces, and 
huge ears, features which don’t reflect those of 
Asian people. The artifacts were radiocarbon 
dated to the 12th-11th centuries BC. They had 
been created using remarkably advanced 
bronze casting technology, which was acquired 

by adding lead to a combination of copper and 
tin, creating a stronger substance that could 
create substantially larger and heavier objects, 
such as the life-size human statue and the 4-
meter-tall (13-foot-tall) tree. Some of the masks 
were enormous in size – one measures an 
incredible 1.32 meters (1.33 feet) in width and 
0.72 meters (2.36 feet) in height, the largest 
bronze mask ever found. The three largest 
masks have the most supernatural features of 
all the Sanxingdui artifacts, with animal-like 
ears, monstrously protruding pupils, or an 
additional ornate trunk. Researchers were 
astonished to find an artistic style that was 
completely unknown in the history of Chinese 
art, whose baseline had been the history and 
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artifacts of the Yellow River civilization(s). The 
spectacular discovery at Sanxingdui in 1986 
turned Sichuan into a focal point in the study of 
ancient China. The ancient artifacts found in the 
two pits date to the time of the Shang dynasty, 
in the late second millennium BC, when the 
primary civilized society was flourishing in the 
Yellow River valley, in north China, thousands 
of miles from Sichuan. No similar find has been 
made anywhere else, and there are no 
inscriptions at the Sanxingdui site to shed light 
on its culture, which was apparently a 
distinctive Bronze Age civilization, unrecorded 
in historical texts and previously unknown. The 
discovery contributed to a fundamental shift 
from the traditional understanding of a single 
centre of civilization in north China to the 
recognition of the existence of multiple regional 
traditions, of which Sichuan was clearly one of 
the most distinct. The culture that produced 
these artifacts is now known as the Sanxingdui 
Culture, and archaeologists are identifying it 

with the ancient kingdom of Shu, linking the 
artifacts found at the site to its early legendary 
kings. References to a Shu kingdom that can 
be reliably dated to such an early period in 
Chinese historical records are scant (it is 
mentioned in Shiji and Shujing as an ally of the 
Zhou who defeated the Shang), but accounts of 
the legendary kings of Shu may be found in 
local annals. According to the Chronicles of 
Huayang compiled in the Jin Dynasty (265–420 
AD), the Shu kingdom was founded by 
Cancong. Cancong was described as having 
protruding eyes, a feature that is found in the 
figures of Sanxingdui. Other rulers mentioned in 
Chronicles of Huayang include Boguan, Yufu, 
and Duyu. Many of the objects are fish and 
bird-shaped, and these have been suggested to 
be totems of Boguan and Yufu (the name Yufu 
actually means fish cormorant). A metropolis of 
its time, covering about three square kilometers 
(1.8 square miles), Sanxingdui had highly 
developed agriculture, including winemaking 
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ability, ceramic technology and sacrificial tools 
and mining was commonplace. According to 
archaeological findings, the settlement at 
Sanxingdui was abandoned suddenly around 
1,000 BC. For reasons that are still unknown, 
the prime of Sanxingdui Culture came to an 
abrupt end. 

The sacrificial pits are believed to have 
been sites for the ancient Shu people to offer 

sacrifice to Heaven, Earth, mountains, rivers, 
and other natural gods. The human-like figures, 
bronze animal-faced masks with protruding 
eyes and flat bronze animal-faced masks may 
be natural gods worshiped by the Shu people. 
“Judging from the numerous bronze human 
images and funerary objects, the ancient 
Sanxingdui kingdom had unified and ruled the 
people through primordial religion. They 
worshiped nature, totems and their ancestors. 
The ancient Shu kingdom probably often held 
grand sacrificial activities to attract tribes with 
different religious beliefs to come from far and 
near to worship,” said Ao Tianzhao from the 
Sanxingdui Museum, who has been studying 
the Sanxingdui culture for half a century. He 
believes the large number of bronze artifacts at 
Sanxingdui indicates that this site used to be a 
mecca for pilgrims. Since the discovery, these 
artifacts have received a great amount of 
international interest and attention. They have 
been exhibited at world renowned museums 
such as The British Museum, Taipei’s National 
Palace Museum, National Gallery of Art 
(Washington), Guggenheim Museum (New 
York), Asian Art Museum (San Francisco), Art 
Gallery of New South Wales (Sydney) and 
Lausanne Olympic Museum (Switzerland). A 
selection of the artifacts are now making their 
way to the Bowers Museum in Santa Ana, 
California, where the exhibition, ‘China’s Lost 
Civilization: the Mystery of Sanxingdui’, will be 
featured from 19th October 2014 to 15th March, 
2015. The discovery of Sanxingdui shocked the 
world, but the history of the artifacts remains a 
mystery. Only the contents of two solitary pits 
reflect the immemorial and brilliant civilization of 
the Shu – no other artifacts like them have ever 
been found since. There are no historical 
records, and no ancient texts that speak of 
them, leaving experts asking what the purpose 
of the objects was, where the culture came from, 
and where they went after burying their most 
precious treasures. The Sanxingdui civilization 
is a unique page in China’s long history and for 
now it remains an enigma.■ 
Republished with permission from Ancient-Origins.net. Read the original. 
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and tables.  
Picture Station: Science INSIGHTS

®
 publishes pictures 

considered as the important snapshots of the science or 
education. If you are a drawing-lover, you can draw pencil 
sketches and cartoons for the Journal to reflect the contents 
of science or education. A descriptive caption and a 
detailed legend with a minimum of 100 words are required. 
Author information should be provided in detail with a 
short-paragraph introduction. 
Feature of Life: We every day have different life experi-
ence, and also have different stories. If you think yours are 
associated with science or education, you can tell us, and 
we will tell them to the world. Feature of Life is special 
column for Science INSIGHTS

®
, from which we highlight 

our everyday life with marks of science and education. Also, 
if you are a story-lover, you can write us yours and even 
others you think it is interesting enough for the world. A total 
of 3,000 words you can use, and 5 authors can be listed. 
Photos and pictures are welcomed. 
Abstract or Meeting Abstracts: To reach the goal of 
spreading science to the far corner of the world, we 
encourage authors report their findings via presenting them 
in a short format - abstract. Meanwhile, Science IN-
SIGHTS® accepts meeting abstracts submission. A total of 
400 words are allowed for each abstract, and a maximal of 
5 graphics and tables, and 10 references can be accompa-
nied. No limitation there on the author number. All submit-
ted abstracts should be structured as Background, Objec-
tive, Methods, Results, and Conclusion. 
Scientist On-Spot: Science INSIGHTS® reports and 
introduces scientists to the world. Please tell us the stories 
of scientists you think is worthy being known by the world. 
This is also a means for better understanding and commu-
nication among scientists. Please provide a picture of the 
scientist you introduced. No limitation there on the word 
count. 
Educator On-Spot: As the goal of the BASE: let science 
reach the far corner by education. We also tell the world 
your stories if you are an educator. Write us no matter you 
are working for kids, or youths, or college students, or adult 
students. Please provide a picture of the educator you 
introduced. No limitation there on the word count. 
Hypothesis: If you have new idea, but you cannot test it 
due to the limitations of time, efforts and finances, so you 
can write us Hypothesis. Tell us the background, why you 
think it is essential, the hypothesis, how to test it, and what 
methods you think are needed when testing it. One 
hypothesis should be focused on just one topic. A para-
graph summary with 100-200 words is required. The 
Hypothesis will be reviewed by the in-house editors only. 
No limitation on the count of words in the text, and on the 
number of references, figures and tables. 
Review: In this so-called information times, we face billions 
of information every second. We need try our best to figure 
out the useful but rule out the useless. Yes, Review can 
help us save time in this process. If you are expertise in 
your field or you are familiar with what you are doing, you 
can collect corresponding information and write us Review. 
Review paper can be mini, comprehensive and systematic. 
Meta-analysis is also included in this type of paper. The 
three-stage review will work on this type of paper. A 
paragraph summary with 150-350 words is required. No 
limitation on the count of words in the text, and on the 
number of references, figures and tables. 
Mini-Reports: This is the novel type of our publication 
introduced to provide a rapid and efficient communication 
among researchers or educators. You don't need write too 
many words for this kind of manuscript. The minimal 
requirement for the text words is 300 usually composed of 
three paragraphs - one for introduction, one for methods 
and results, and one for discussion. Two figures and two 
tables are permitted for mini-reports. No limitation on the 
references. Oops, do not forget the summary with at least 
100 words. 
Reports: You can report your findings without subtitles; just 
describe it with one kind of formation from the beginning to 
the end. This is the good thing for some people, but not yet 
for others. If you are good at writing descriptive papers, you 
can use this formation as your data presenter. It will be 
assessed by our three-stage review system. A paragraph 
summary with 100-200 words is required. No limitation on 
the count of words in the text, and on the number of 
references, figures and tables.  
Short Communication: If you do not have too much data, 
you can write us the Short Communication, in which the 
paper is divided into five major parts: introduction, materials 
and methods, results, discussion and references. This type 
of paper will be assessed by our three-stage review system. 
The abstract should be structured into: objective, methods, 
results and conclusions. The words limitation for the 
abstract is no more than 250. A total of 5,000 words for the 
text is the maximum (not including the references). The total 
number of the figures and tables for Short Communication 
is 10. No limitation on the number of references. 
Article: Unlike the Short Communication, Article is defined 
with over 5,000 words for the text (not including the 
references). The body of the Article is composed of five 
parts: introduction, materials and methods, results, discus-
sion and references. Article will be assessed by the 
three-stage review system. The abstract should be struc-
tured into: background, objective, methods, results and 
conclusions. The words limitation for the abstract is 200-350. 
No limitation on the number of references, figures and 
tables. 
Book Review: We publish Book Review for authors or 
publisher to spread the contents of the book contains. A 
minimum of 100 words are needed for the overall introduc-
tion of the book. Authors’ information, publisher, publication 
year and prices if have. 
Cover – SI: In general, Science INSIGHTS

®
 chooses her 

cover for each issue from the would-be publications, but we 
also accept submissions for the Cover-SI. If you are 
interested in, please submit us the cover arts with some 50 
words legend. Your name, affiliation and email will be 

shown accompanying to the Cover-SI. No publication fee is 
required.  
Erratum: We try the best to reduce the errors when 
publishing papers, but it is still unavoidable. So the Erratum 
is set for the purpose of correction. If your publications in 
Science INSIGHTS

®
 were found any errors, please contact 

the editorial office with email. It is our responsibility for 
publishing your work with the most precise manner. No 
publication fee is required. 
Structure and Preparation of the Manuscript 
Science INSIGHTS

®
 has her special format for manuscript 

preparation. Please refer to following guidelines before 
submitting your manuscript to the Journal. Cover Letter: All 
manuscripts need include a Cover Letter to speak their 
findings in one sentence and declare it is merely submitted 
to the Journal, and describe the conflict of interest, and all 
authors have approved for the submission. It also should 
include the information of the corresponding author(s). At 
last, the cover letter needs to be signed by the corre-
sponding author(s). Science INSIGHTS

®
 accepts the 

scanned signature. 
Title Page: The Title Page should include all the general 
information about the manuscript as follows:  
Title: With no more than 20 words, concisely reflects the 
core contents of the manuscript.  
Authors: Different categories of manuscript have different 
requirement for the number of authors, please refer to the 
above description. Science INSIGHTS

®
 allows a maximum 

of 4 authors having equal contribution to the work. Authors 
should be marked with “*, †, ‡, ¶, §, ||, ¦¦, **, ††, ‡‡, ¶¶, §§” 
in sequence. Corresponding author(s) should be labeled 
with “∆”.  
Author Affiliations: List all affiliations of the authors in 
sequence as they are appeared with the corresponding 
marks above.  
Correspondence to: Provide contact information of the 
corresponding authors including email address, telephone 
number and fax number. Science INSIGHTS

®
 allows 4 

corresponding authors from different institutes, but only 2 
corresponding authors from the same institute.  
Running Head: Please provide a short title with no more 
than 6 words.  
Funding: If the work was supported by any kinds of 
financial sources, please provide detailed information on 
these providers with the reference IDs.  
Conflict of Interests: A declaration on the conflict of 
interests is required on the title page. Besides, you need 
sign the Conflict of Interests form and submitted it accom-
panying to your submission.  
Acknowledgements: Type your acknowledgements on the 
Title Page if you have. Do not follow it at the end of the 
discussion.  
Author Contributions: Give a detailed description on each 
author’s contribution to the work.  
Abbreviations: Please list all the abbreviations appeared in 
the paper like “CNS: central nervous system” with only one 
each line.  
Keywords: Science INSIGHTS

®
 requires 3-8 keywords for 

each paper. Only the Hypothesis, Review, Reports, Short 
Communication, and Article are required to provide 
keywords.  
Metadata: You need provide the words count of the 
abstract or summary, body text; and the number of refer-
ences, figures, color figures, and tables. 
Abstract or Summary: Science INSIGHTS

®
 has different 

requirements on the summary of different types of papers, 
so please refer to above-mentioned publication categories 
for the type-specific information on this section. 
Introduction: This is specifically for the Hypothesis, 
Review, Reports, Short Communication, and Article. All 
these types of paper are needed start with an introduction 
with less than 1,000 words. In this section, generally an 
overall background of the work, and reasons why you did 
that work, and questions you tested should be presented. 
Please follow the special format for each type of paper.  
Materials and Methods: For the Short Communication and 
Article, you need provide repeatable methods you per-
formed and available tools or materials you used in your 
work. No limitation on the words count in this part, but you 
still need consider the total limitation of the words for the 
Short Communication (less than 5,000).  
Results: This is also the specific feature for the Short 
Communication and Article. Keep in mind do not repeat 
your results with description that will be depicted in the 
figures or tables. Describe you data concisely with readable 
manner.  
Discussion: Especially for the Short Communication and 
Article too, please discuss you work on each point only if 
you think it is necessary. Discussion is not always the 
longer the better. Science INSIGHTS

®
 requires the authors 

present their work with readable format.  
References: Science INSIGHTS

®
 has her special require-

ments on the references. Taking into consideration of the 
copyright and efforts the authors made, the Journal requires 
list all the authors of the reference. The references should 
be appeared in sequence in Arabic number in parentheses 
like “(1)” in the text. Please format your references as 
following examples:  
Published journal article: 
Samaan Z, Mbuagbaw L, Kosa D, Debono VB, Dillenburg R, 
Zhang S, Fruci V, Dennis B, Bawor M, Thabane L. A 
systematic scoping review of adherence to reporting 
guidelines in health care literature. J Multidiscip Healthc 
2013; 6:169-88. 
Journal online ahead publication: 
Stevenson JR, Villoria N, Byerlee D, Kelley T, Maredia M. 
Green Revolution research saved an estimated 18 to 27 
million hectares from being brought into agricultural 
production. Proc Natl Acad Sci USA 2013; In press. 
Web reference: 
Shine on: photos of dazzling mineral specimens. Last 
accessible date: May 15, 2013. Available from: 
http://www.livescience.com/31960-photos-dazzling-mineral
s.html 
Book chapter: 
Daniel N. Miller and Raymond A. de Callafon. Identification 
of linear, discrete-time filters via realization. Linear Algebra - 
Theorems and Applications. Yasser H (Ed.), ISBN: 
978-953-51-0669-2, InTech. 2012; pp1-26. 
Meeting abstract: 

Toro L, Singh H, Stefani E, Bopassa JC. NS1619-induced 
cardioprotection against ischemia reperfusion injury is lost 
after kcnma1 gene ablation (Abstract). A154, ASA 2012 
Annual Meeting, Washington DC. 
Figure Legend: Please provide a detailed Figure Legend 
on each figure. It should include a brief methods introduc-
tion from which you got your data, and statistical P values. 
In each figure, the symbols should be used as follows in 
sequence as it is needed: *, †, ‡, ¶, §, ||, ¦¦, **, ††, ‡‡, ¶¶, §§. 
In addition, the abbreviations appeared in the figure should 
be spelt out at the end of the legend.  
Graphics 
All figures must be high enough in definition. To maintain 
high quality of the publication, Science INSIGHTS

®
 will ask 

the authors for providing the data for redrawing the figures 
as the Journal’s uniform style. We encourage color figures 
in the papers. No additional payment is required for the 
color figures. Some specific graphics will be redrawn by our 
professional illustrators, and the drawn-works will be signed 
by the illustrators for the copyright purpose.  
Statistics 
Except for it is a special study category, statistical analyses 
should be reported if applicable. Which software you used 
with what versions, and what kinds of methods you 
consulted, and what a P value you set. Our expert statisti-
cians will review the statistical analyses before the paper is 
considered for publication.  
Submission 
Science INSIGHTS

®
 accepts submissions through 

following means: 
Submission System: To simplify the submission process-
es, Science INSIGHTS

® 
designed her own submission 

system that makes the manuscript submission so fun and 
so easy. We have only two steps for all submission. No 
registration is needed. Fill out the form using our submis-
sion system and then upload you manuscript(s) and/or 
graphic files. All these will be done on one screen, and then 
review the information followed by submit click. OK, now, 
click the button below and enjoy the submission. Please 
note, this system is only for original submission or 
re-submission that was rejected after the 1st round 
peer review. 
Revision Submission System: For revised manuscript, we 
designed a more easier-to-be-understood system. Please 
press the button below and submit your revision to us. If it is 
not a revision, please use the Submission System above. 
Email: We suggest you to use our online submission 
system, but If you cannot access to the system from 
technological issues, please submit you manuscript(s) to 
the Journal via the email Editor-in-Chief@bonoi.org as the 
attachment. 
Publication Charges  
As the official journal of the BASE, Science IN-
SIGHTS

®
 requires the authors pay for the publication in part 

(30-50%) for the circulation and processing maintenance 
once the manuscript accepted for publication. Based on this 
charge, the paper published in the Journal will be available 
freely (open access) once it was published. Also the 
payment would be different for the authors from different 
countries, please refer to the full list of the Country Rate 
below.  
Notes: The values are the United States Dollars ($, USD) 
Country Rate 
Science INSIGHTS

®
 charges the authors based on the 

latest reports by The World Bank. Its main criterion for 
classifying economies is the gross national income (GNI) 
per capita which is similar to but not the same as the gross 
domestic product (GDP). Based on its GNI per capita, every 
economy is classified as low income, lower-middle income, 
upper-middle income, or high income. 
Low income: $1,025 or less; (1st-type countries) 
Lower-middle income: $1,026 - $4,035; (2nd-type countries) 
Upper-middle income: $4,036 - $12,475; (3rd-type coun-
tries) 
High income: $12,476 or more. (4th-type countries) 
http://www.bonoi.org/node/75 
Conflict of Interests 
All manuscript submissions are required to submit the 
signed Conflict of Interests (.doc, .pdf) form during submis-
sion, or using online system: 
http://basehq.org/machform/view.php?id=16631. 
Copyright 
The authors of Science INSIGHTS

®
 have two choices for 

the copyright of their published paper. The first is they can 
transfer the copyright to Science INSIGHTS

®
, so the 

Permission from the Journal is needed if the paper or some 
parts of the paper is needed to be spread, advertized, 
propagated, republished, reprinted, or changed. The illegal 
or business use of the paper will sue claims. Once trans-
ferred, the paper will be marked with “PC”, i.e. publisher 
copyright. The second choice for the authors is that they 
can keep the copyright of the paper, but under this situation, 
they need pay $2,000 (USD) for the copyright keeping, and 
once kept, all rights will be belong to the authors. Therefore, 
NO permission from the Journal is needed. Once kept, the 
paper will be marked with “AC”, i.e. author copyright. No 
matter which choice the authors finally decided, the 
Copyright Transfer or Keeping Agreement (.doc, .pdf) 
should be signed before publication. Once the transfer 
agreement is signed, the authors need pay $3,000 (USD) if 
they want to redeem the copyright. If the Journal did not get 
the signed copyright form before the assigned publication 
date, the Journal will keep all rights and the authors cannot 
redeem the copyright any more. We recommend you use 
online system: 
http://basehq.org/machform/view.php?id=17072. 
Permission 
If a PC-marked paper or some contents of a PC-marked 
paper was needed to be reprinted or for some other 
non-illegal and non-business purposes, the permission for 
use application is needed for the users. As thus the 
Permission Form (.doc, .pdf) should be filled, scanned and 
emailed to the editorial office. After reviewed and signed by 
the Journal, the form will be returned to the applicants. No 
payment is required for the permission application and 
other-place use. Online system is recommended for 
permission request: 
http://basehq.org/machform/view.php?id=17937
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