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MEDBULLETIN

DO FAT CELLS
NEED SLEEP?

Sleep depr ivat ion has long been 
known to affect bra in and immune 
funct ion ,  caus ing def ic i ts  in learn ing , 
memory and wound heal ing . 1-2 A 
recent study a lso suggests that 
insuff ic ient s leep may increase the 
r isk of obes i ty and d iabetes ,  through 
a reduct ion in fat ce l l  sens i t iv i ty 
to insu l in ,  a hormone that induces 
ce l lu lar  uptake of g lucose. 1

To invest igate th is  hypothes is , 
Univers i ty of  Chicago researchers 
conducted a randomized crossover 
study. 1 Seven healthy adu l ts , 
aged 18 to 30,  were tested under 
two exper imenta l  condit ions in a 
randomized order :  four consecut ive 
n ights of 8 .5 hours of s leep, 
fo l lowed by four consecut ive n ights 
with 4 .5 hours .  After each four-
day per iod ,  part ic ipants underwent 
an intravenous g lucose to lerance 
test to measure tota l  body insu l in 
sens i t iv i ty.  The researchers a lso 
b iops ied abdominal  fat  ce l ls  f rom 
each part ic ipant to test their 
response to insu l in .  Food intake was 
str ict ly  contro l led and ident ica l  in 
both scenar ios to ensure d iet  would 
not confound the resu l ts .

Resu l ts  showed that tota l  body 
insu l in sens i t iv i ty was ,  on average, 
16% lower after four n ights of 
s leeping 4 .5 hours compared to 8 .5 
hours .  S imi lar ly,  insu l in sens i t iv i ty in 
b iops ied fat ce l ls  decreased by 30% 
under restr icted s leep condit ions . 
These resu l ts  suggest that ,  through 
i ts  effects on fat ce l ls ,  s leep may 
p lay an important ro le in regu lat ing 
whole-body metabol ism,  with 
potent ia l  impl icat ions in metabol ic 
d isorders such as d iabetes .  Future 
research can provide further ins ight 
into the importance s leep for our 
health .

NEURONS
FROM NON-NEURONAL 
BRAIN CELLS

EMBRYONIC
INTERNEURONS RESTORE 
BRAIN FUNCTION
BHAVIK MISTRYKEITH LEE

Scient ists from the Univers i ty of 
Cal i forn ia ,  San Francisco,  recent ly 
pub l ished a ser ies of innovat ive 
exper iments that suggest the 
poss ib i l i ty  of  transp lant ing 
embryonic neurons to treat mult ip le 
bra in d iseases .  Led by Professor 
Arturo Alvarez-Buy l la and former 
graduate student Derek Southwel l , 
the researchers exp lored the 
propert ies of a specia l  type of 
bra in ce l l  known as GABA-secret ing 
interneurons .  Def ic iency in these 
ce l l  types has been l inked to severa l 
neuro logica l  d isorders ,  inc lud ing 
epi lepsy,  Hunt ington’s d isease and 
Park inson’s d isease.  These so-ca l led 
GABAergic interneurons are cr i t ica l 
due to their  inh ib i tory funct ion 
with in the cerebra l  cortex ,  which 
counteract exc i tatory neurons .

The bra in has a very l imited 
capacity to accommodate addit ional 
ce l ls ,  which is  why the successfu l 
t ransp lantat ion of interneurons into 
the bra in has sent a shockwave 
throughout the neuroscience 
community.  After d iscover ing that 
these interneurons were ab le to 
surv ive,  the researchers conducted 
further studies in which they 
var ied the amount of interneurons 
transp lanted .  Resu l ts  f rom these 
exper iments showed that on ly a f ixed 
and smal l  number of transp lanted 
embryonic interneurons would 
surv ive in the bra ins of adu l t  rec ip ient 
mice.  The frequency of inh ib i tory 
synapt ic events d id not change with 
increas ing number of transp lanted 
interneurons .  Interest ing ly,  these 
transp lanted interneurons d id not 
require surv iva l  s igna ls f rom other 
types of ce l ls  that are typica l ly 
needed .  The resu l ts  f rom these 
exper iments provide ins ight into 
bra in p last ic i ty,  whi le suggest ing a 
potent ia l  therapy for pat ients with 
neuro logica l  d isorders . 

BERNARD HO

Stem cel l  research has often invo lved 
programming somat ic ce l ls  f rom other 
parts of  the body to form neurons , 
which are then transp lanted into 
the bra in .  Ear l ier  th is  year,  Stanford 
Univers i ty researchers reported the 
successfu l  convers ion of mouse sk in 
ce l ls  d i rect ly into neura l  precursor 
ce l ls ,  which d i fferent iate into the 
three main ce l l  types of the nervous 
system. 1 

Recent ly,  researchers at the 
Johannes Gutenberg Univers i ty 
Mainz in Germany,  led by Dr.  Benedikt 
Berninger,  converted non-neuronal 
ce l ls  in the bra in into neurons . 2 They 
assert  that neurons created from 
brain ce l ls  are better ab le to adapt 
compared to somat ic ce l ls ,  because 
their  s imi lar  funct ion and locat ion 
impl ies a comparable d i fferent iat ion 
pathway. 2 Berninger and co l leagues 
focused on per icytes ,  which mainta in 
the b lood-brain barr ier  and p lay a ro le 
in wound heal ing .  They manipu lated 
two genes ,  Sox2 and Mash1 ,  to 
turn adu l t  human brain per icytes 
into neuron- l ike ce l ls .  These genes , 
according to prev ious research ,  are 
powerfu l  reprogramming factors for 
d i rect convers ion of somat ic ce l ls 
into neuronal  ce l ls . 3 The researchers 
cu l tured mouse cerebra l  per icytes , 
employ ing retrov iruses to insert 
the two genes .  With in four weeks , 
the per icytes exhib i ted neuron-
l ike propert ies such as the abi l i ty 
to produce e lectr ica l  impulses and 
synapse with other neurons ,  two 
cr i t ica l  features for integrat ion into 
neura l  networks .

Th is work ra ises the poss ib i l i ty  of 
funct ional  convers ion of endogenous 
adul t  human brain ce l ls  into neurons . 
Whi le much research is  required 
before these resu l ts  are appl icab le 
to humans ,  th is  is  nonethe less 
another step in the search for 
neurodegenerat ive d isease 
treatments . 
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DNA TRANSFER
FOR MITOCHONDRIAL 
GENETIC DEFECTS

Although both sperm and ovum 
contr ibute nuc lear DNA to the 
genet ic makeup of the offspr ing , 
the ovum also contr ibutes DNA from 
the mitochondr ia – the energy-
producing ce l lu lar  organel le.  Defects 
in the mitochondr ia occur in one in 
4 ,000 indiv idua ls ,  and are invo lved 
in d iseases such as Park inson’s 
and cancer. 1-2 Recent ly,  a team of 
researchers led by Dr.  Shoukhrat 
Mita l ipov have used an innovat ive 
method to prevent genet ic defects 
attr ibuted not to nuc lear DNA, but 
to mitochondr ia l  DNA.  The team 
successfu l ly  implemented a process 
ca l led sp ind le-chromosomal complex 
transfer (ST) in rhesus macaque 
monkeys ,  in which nuc lear DNA 
from an ovum contain ing defect ive 
mitochondr ia is  implanted into a 
health enuc leated ovum from a 
donor. 1 Th is  effect ive ly prevents 
the offspr ing from inher i t ing the 
defect ive mitochondr ia l  genes from 
the mother. 2 Thus far,  negat ive long-
term effects have not been detected 
in fo l low-up studies . 1 I t  is  interest ing 
to note that offspr ing from the ST 
process possess DNA from three 
sources—the father,  the mother 
(nuc lear DNA) ,  and the donor 
(mitochondr ia l  DNA, compr is ing 
less than 1% of the offspr ing ’s 
genet ic mater ia l ) . 3 Though th is 
method requires further “tweaking” , 
Mita l ipov hopes th is  process wi l l  be 
avai lab le to women soon,  despite 
scept ic ism from genet ic specia l ists . 1 

Regard less of the future hurd les 
to overcome in implement ing ST, 
both part ies agree that th is  new 
technology ho lds great potent ia l  for 
address ing certa in genet ic d isorders .

KIMIA SOROURI

MOLECULAR
INSIGHT ON MEMORY 
FORMATION

Protein k inase A (PKA) p lays a 
cr i t ica l  ro le in memory format ion . 1 
Less understood,  however,  is  how 
PKA interacts with other molecu les , 
part icu lar ly i ts  s igni f icance in forming 
short- ,  intermediate- and long-term 
memories .  A team of neuroscient ists 
from New York Univers i ty and the 
Univers i ty of  Cal i forn ia ,  I rv ine, 
recent ly character ized the molecu lar 
interact ions that may contro l  the 
format ion of memories . 2

The neurotransmitter serotonin 
contr ibutes to s imple forms of 
learn ing such as sens i t i zat ion and 
c lass ica l  condit ion ing in Aplys ia 
(sea s lugs) . 3 Ap lys ia was therefore 
used by Dr.  Thomas Carew and 
co l leagues to invest igate the effect 
of  molecu les PKA and mitogen-
act ivated prote in k inase (MAPK) on 
memory format ion .  In  their  study, 
serotonin re lease was induced by 
ta i l  nerve shock (TNS) to the sea 
s lug ,  leading to act ivat ion of PKA 
and MAPK s ignal ing cascades l inked 
to learn ing and memory format ion . 
The resu l ts  suggest that var iat ions 
in the interact ions between MAPK 
and PKA cause d i fferent types of 
memories to form.  For example,  in 
short-term memories ,  no interact ion 
with MAPK occurred ;  on ly PKA was 
act ive.  In  contrast ,  in intermediate- 
and long-term memories ,  both MAPK 
and PKA act iv i ty was present .2

The study provides ins ight into how 
MAPK and PKA are spat iotempora l ly 
arranged in a s ing le neuron to 
fac i l i tate synapt ic p last ic i ty, 
u l t imate ly leading to memory 
format ion .  Th is research not on ly 
offers greater understanding into the 
molecu lar architecture of memory 
format ion ,  but i t  a lso paves the 
way for the eventual  deve lopment 
of therapeut ics target ing re lated 
d iseases ,  such as retrograde 
amnesia .
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