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BRAIN WEIGHT ACCOUNTS
FOR ONLY 4 TO 2% OF TOTAL

THE BRAIN CONSUMES 25%
OF TOTAL BLOOD GLUCOSE,

NEURONS ARE HUNGRY
FOR ENERG?,

BODY WEIGHT,

It’s not
for me,

THEY NOT ONLY FEED THEY ARE FED BY ASTROCYTES, STAR-SHAPED CELLS
ON GLUCOSE BUT CONNECTED TO BLOOD VESSELS,
ALSO ON LACTATE,
So, what’s
ittobe?
C T
ASTROCYTES TAKE UP INTO LACTATE, NEURONS EAT UP LACTATE
GLUCOSE FROM THE BLOOD THANKS TO A SPECIFIC
AND CONVERT PART OF iT.., TRANSPORTER...
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" THiS LACTATE TRANSPORT

* FROM ASTROCYTES TO NEURONS
. iS CALLED

LACTATE SHUTTLE .

ONE LACTATE s B |
AND iT’S ' 1 .
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WHEN ACTIVE, NEURONS RELEASE
A NEUROTRANSMITTER CALLED

GLUTAMATE FOR THEIR

NEIGHBORING NEURONS,

PART OF THIS
GLUTAMATE iS TAKEN UP
B9 THE ASTROCYTES..

... WHICH THEN ACTIVATES THE
TRANSFORMATION OF GLUCOSE

'\'4"7

INTO LACTATE,

Round
two? [

PFF¥! How come
I always get called
to do the WHISKERS.’
“in vivo” bit ?

WE KNOW ALL THiS THANKS FOR EXAMPLE, WHEN
TO iN VITRO AND iN ViVO POV TICKLE THE HAIRS
EXPERIMENTS, ON THE RAT'S SNOUT.,,

They’re

..THE LACTATE LEVEL
INCREASES iN A SPECIFIC
BRAIN AREA

LACTATE CAFE

It’s open bar, guys !

BUT WHEN LACTATE ... SNOUTRAR WHISKER FUNCTIONAL MRi SUGGESTS
TRANSPORTERS ARE STIMULATION DOESNT THAT NEURONS WITHOUT
SUPPRESSED INCREASE AN®MORE LACTATE TRANSPORTERS
iN RAT NEURONS.., LACTATE LEVEL, BECOME iNACTIVE AND NO
LONGER PRODUCE ANY
LACTATE CAFE

temporarily closed

GLUTAMATE,
| WAS
SAVING |

T
s |

SO THE ASTROCYTES, WHICH STOP
RECEIVING THIS “SIGNAL” LINKED TO
NEURONAL ACTIVITY, ALSO STOP
CONVERTING GLUCOSE iNTO LACTATE,

CONCLUSION: THE LACTATE SHUTTLE
CONSTANTLY ADJUSTS TO
NEURONAL ENERGY NEEDS,

wOow) You
must be thirsty,
man !
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THEN, SOME SCIENTISTS HAD THiS iDEA:

If
lactate...

.is good for
neurons...

..to treat some
brain diseases ?

GREAT
TEAM
THINKING |

* (SCHEMIA iS WHEN BLOOD
iS NOT GETTING TO AN ORGAN
CORRECTLY

Yeah, no supply,
you get to die.

THIS EXPERIMENT WAS PERFORMED ON
BABY RATS THAT HAD CEREBRAL iSCHEMiA’f.-
SOME GOT LACTATE AND THE OTHERS DIiDNT,

And the
lucky The day I'm a
winner is... §{ winner, elephants
will fly !

GROVUP 4 :

(SCHEMIC RAT PUPS
WITHOUT LACTATE
INJECTION

GROUP 2 :
(SCHEMIC RAT PUPS
WITH LACTATE
INJECTION

CONTROL GROUP :
NON-iSCHEMIC RAT PUPS
WITHOUT LACTATE
INJECTION

RESULTS: iSCHEMIC RAT PUPS RECEIVING
LACTATE RECOVER MUCH FASTER
THAN THOSE NOT RECEIVING (T,

..and why
don’t you
publish the
recipe, Mister
NoSecret?.

CONCLUSION: LACTATE iS

NEUROPROTECTIVE,

WE STiLL DONT KNOW HOW (T WORKS
iN DETAIL BUT LACTATE MAY BE USED
AS A SUBSTRATE WHICH ALLOWS
NEURONS TO SURVIVE,

Yep !
Call me
Survivor !

No way, Lance...
you were on
dope !




NOW THE GOAL i$ TO STUDY =
THE EFFECTS OF LACTATE ON
HUMAN BABIES WHO SUFFERED

FROM iSCHEMiA DURING DELIVERY,

You’re not
supposed to say
something funny
now ?

You know,
buddy...
Until 've
had my
lactate...

LACTATE HAS ALREADY
BEEN ADMINISTERED TO
COMA PATIENTS WITH
PROMISING RESULTS,

W

Step aside,
lad ! This’ll do
the trick !

ANOTHER POTENTIAL APPLICATION :
iN ALZHEIMERS, T iS THOUGHT
THAT NEURONS DiE...

Sigh... all this
Jjust to avoid
paying the bill..

BUT MAYBE THEY LACK ENERGY,
THE PROBLEM MIGKT BE
THE ASTROCYTES,

LET'S HOPE THAT LACTATE WiLL ONE DAY
BECOME A NATURAL MEDICINE TO TREAT
VARIOUS TYPES OF BRAIN DAMAGE,

LACTATE

pOwEEEER!

BUT WE NEED ANOTHER
FEW DECADES OF
CLINICAL TESTS...

Come back in
30 years, we'll
see what

we can do...

EMERGENCY




LACTATE HAS HAD A BAD RE‘PUTAT"(_)N : UNLIKE GLUCOSE, WHICH iS CONSIDERED
T iS PRODUCED B MUSCLES DURING AN ENERG® SOURCE, LACTATE HAS BEEN
PH‘-’S(CAI‘. ACT M‘r ¥ AND INCREASES CAS'[ AS A TRASHY MOLECULE,
WITH BRAIN DAMAGE... WELL iT'S TiIME TO CHANGE ALL THAT)
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MOREOVER, NEUROSCIENCES HAVE .WHILE CONSIDERING GLIAL CELLS AS NANNiE§,
LONG FOCUSED ON NEURONS, MASONS OR TRASH COLLECTORS FOR THE BRAIN,
THE MASTER CELLS...

Hey ! When we say
“NEOROsciences”,
it’s not for nothing !

So what P!

Is it here

There’s no _
second-class the casting for
job! Village People ?

THE ROLE OF GLIAL CELLS iS iN FACT
MUCH MORE COMPLEX, THERES A
WHOLE LOT MORE TO DiSCOVER )

In fact, if I'm
working as a barman,
it’s to pay for my
astrophysics
classes...

FINALLY, KEEP iN MIND THAT EINSTEIN'S BRAIN DIDNT

HAVE MORE NEURONS THAN THE COMMON MAN'S,
BUT MANY MORE ASTROCYTES | SO...

LET'S HEAR iT FOR ASTROCYTES)

EXACTLY )
E=MCZ iT’S
THANKS To ME )

And the
atomic
bomb ?
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AND LONG LIVE
LACTATE )
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