Palmitic acid could modify cognitive and behavioral
—— functions through sex specific activation of hippocampal --
‘umasmomm astrocytes
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BACKGROUND RESULTS

Prolonged poor dietary habits can result in hypothalamic inflammation] | 3. Effects of palmitic acid on proliferation
and gliosis with more recent studies suggesting that other brain areas] | Palmitic acid showed no effect on proliferating cellular nuclear antigen (PCNA) in males

may also be affected. Western or high fat diet intake has been| | °"femaes: — .

associated with increased cognitive impairment and aberrant feeding A ————— B - g -

behavior, with males and females being differentially affected. The 1597 [ == == == — | GaPDH 1507 | o e e <= | GAPDH

hippocampus participates in both of these functions. Saturated free = 100- N 5 10| T

fatty acids can Induce astrocyte iIinflammation and this could ;; ;;

potentially result in adverse neurologic processes. Undoubtedly, a S 50 S 50

delicate balance between pro- and anti-inflammatory signals will

determine long-term cellular homeostasis. - 05 025 | - 05 025
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OBJECTIVE

Our aim was to determine the effects of palmitic acid on hippocampal
astrogliosis and whether these effects are sex-specific.

METHODS

Primary hippocampal astrocyte cultures were established from male

4. Intracellular signalling activated by palmitic acid

Palmitic acid decrease mitogenic ERK activation in males and females at 15 min. Palmitic
acid increased activation of inflammation-related kinases p38 and JNK in males at 15 min;
however, in females levels of p38 did not change, while JNK decreased at 15 min and 2 h.
Finally, levels of Akt, a survival related kinase, decreased in males at 15 min and did not
change in females.
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oligodendrocytes. Cells were plated at a density of 15,000 cells/cm?2. - N s
Twenty-four hours later, cells were treated Iin serum free media with Q 200- ) S 200-
palmitic acid (10, 25 or 50 yM, 24 h). Levels of glial fibrillary acidic x o = < 3
protein (GFAP), vimentin and pro- or anti-inflammatory factors were % 100- % 100] —
measured by western blotting. e a .
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Palmitic acid increased GFAP levels in males, but induced a decrease in females. On the K 150 & D _
contrary, palmitic acid at a low dose reduced vimentin levels in males and increased them "1 100] — —— = E 1509
in females. g 5 100
Males Females & s
A ——— — CEAD B — GFAP & 0 o 501
200- — — —— | GAPDH 50 | —— — GAPDH
T E g cT PA cT PA 07 cr cT PA cT
= 1507 ¥ —
E — 0 100 TO 15 min 2h TO 15 min 2h
o 100" G - 200- 3004 5
< 50 — . E sees m = ] Nk F e e m | P-INK
@ 50 —— _ 150 PR v = !___#JNK A "!!_w’ JNK
072 ' M. ' ' s - Sl
. . . Ct 05 025 0.1 S -l
%leiticnp?cid {n{-:rijﬁ o1 Palmitic Acid (mM) X 1000 —- - < # —
C D . 3 S 1001 —
— W “w— \ (i — e =y e \/im E 50- ¥
159 | GAPDH 9007 | s e | GAPDH 2 2
- — K 400- 01— | l | | | |
-_E""“ - ;:300- L 50 CT CT PA 0 f CT PA cT
= 50! £ 200- TO 15 min 2h TO 15 min 2h
5 ' il
= E
> & o5 025 04 > & 05 o025 o1 G 450 | - Akt H 150 WS S &= o | | Akt
Palmitic Acid (mM) Palmitic Acid (mM) TGRS W | Ax
Figure 1: Immunoblots probed with antibodies towards GFAP (A, B) and vimentin (C, D) in primary astrocytes of o 100- o 100- 1 |
males (A, C) and females (B, D). *p<0.05 vs CT; *p<0.01 vs CT. Mean of at least 3 experiments performed in ;'E E T
duplicate. < <
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2. Effects of palmitic acid on inflammatory cytokines S <
Levels of IL-6 increased in males and decreased in females. Levels of the pro-inflammatory = 0 = 0
Intracellular signal p-IkB did not change in males or females (data not shown). cT T PA cT
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100 4 — Glial cells of the hippocampus respond to palmitic acid in a sexually
: | | i | | dimorphic manner. As these cells were derived from neonatal animails,
“ pamiticAcid (mM) ! pamitt Acid (mi) the differential response could be an inherent difference between the

sexes and could partially underlie the sex differences in propensity to
develop some cognitive or behavioral dysfunctions.

Figure 2: Immunoblots probed with antibodies towards IL-6 in primary astrocytes of males (A) and females (B).

*p<0.05 vs CT; **p<0.01 vs CT. Mean of at least 3 experiments performed in duplicate.
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