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Role of AMPK in intestinal epithelial cells as a therapeutic target for alleviating intestinal

inflammation and metabolic syndrome
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Abstract

This research project is aimed to investigate role of AMPK in the intestinal epithelial cells in regulating inflammatory
responses, barrier function and enteroendocrine function, which are related to inflammatory intestinal conditions
including diarrheas and metabolic syndrome. In addition, we sought to determine the role of nutrient-sensing
receptors including GPR39 (zinc-sensing receptor), GPR40 (omega-3 receptor) and calcium-sensing receptors
(CaSR) in regulating AMPK activation and governing epithelial functions. Using T84 cells as a model of intestinal
epithelial cells, we found that LPS suppressed AMPK and this effect was potentiated by TNF-OL via NF-KB and
MAPK pathways. In addition, TNF-OL potentiated an effect of LPS on suppressing tight junction assembly in T84
cells. GPR39 agonist was found to activate AMPK in both T84 cells and STC-1 cells, enteroendocrine cells and
promote tight junction assembly in T84 cell monolayers and suppress inflammation in STC-1 cells. Stimulation of
CaSR by fructose oligosaccharide (FOS) activated AMPK and tight junction assembly in T84 cells via CaMKKB-
AMPK pathways. FOS also suppressed LPS-induced AMPK inhibition and tight junction disruption in T84 cells.
On top of this, we expand our study to investigate role of AMPK and effect of AMPK activators in suppressing
inflammation in cholera diarrheas, osteoarthritis and airway and skin inflammation. We found that AMPK activator
flufenamic acid suppressed inflammation and diarrheal response in a mouse model of cholera via mechanism
involving direct interaction with CaMKKB. Another AMPK activator chitosan oligosaccharide (COS) was also found
to suppress TNF-Ol-induced inflammatory responses in synovial fibroblasts from both rabbits and humans. Oral
administration of COS reduced synovial inflammation and activated AMPK in synovial membrane in the rabbit
model of ACL transection-induced osteoarthritis. We found that stimulation of GPR40 in airway epithelial cells
resulted in AMPK activation, promotion of tight junction assembly and suppression of TNF-OL plus IL-1B-induced
inflammatory responses and barrier disruption in airway epithelial (Calu-3) cells. Lastly, we investigated effect of
GPR39 in human skin epithelial cells (HaCaT cells) and found that GPR39 receptor activation led to increased cell
proliferation and suppression of inflammatory responses in these cells via mTOR and AMPK-mediated signaling
pathways respectively. In summary, our findings indicate that AMPK and nutrient-sensing receptors represent
promising drug targets for the treatment of inflammation-associated diseases of the intestine, joint, airway and skin

and metabolic syndrome.

Keywords: intestinal epithelial cells, AMPK, inflammation, nutrient-sensing receptor



Executive Summary

This research project is aimed to investigate role of AMPK in the intestinal epithelial cells in regulating
inflammatory responses, barrier function and enteroendocrine function, which are related to inflammatory intestinal
conditions including diarrheas and metabolic syndrome. In addition, we sought to determine the role of nutrient-
sensing receptors including GPR39 (zinc-sensing receptor), GPR40 (omega-3 receptor) and calcium-sensing
receptors (CaSR) in regulating AMPK activation and governing epithelial functions. Using T84 cells as a model of
intestinal epithelial cells, we found that LPS suppressed AMPK and this effect was potentiated by TNF-OL via NF-
KB and MAPK pathways. In addition, TNF-OL potentiated an effect of LPS on suppressing tight junction assembly
in T84 cells. GPR39 agonist was found to activate AMPK in both T84 cells and STC-1 cells, enteroendocrine cells
and promote tight junction assembly in T84 cell monolayers and suppress inflammation in STC-1 cells. Stimulation
of CaSR by fructose oligosaccharide (FOS) activated AMPK and tight junction assembly in T84 cells via CaMKKB-
AMPK pathways. FOS also suppressed LPS-induced AMPK inhibition and tight junction disruption in T84 cells.
On top of this, we expand our study to investigate role of AMPK and effect of AMPK activators in suppressing
inflammation in cholera diarrheas, osteoarthritis and airway inflammation. We found that AMPK activator flufenamic
acid suppressed inflammation and diarrheal response in a mouse model of cholera via mechanism involving direct
interaction with CaMKKB. Another AMPK activator chitosan oligosaccharide (COS) was also found to suppress
TNF-Ol-induced inflammatory responses in synovial fibroblasts from both rabbits and humans. Oral administration
of COS reduced synovial inflammation and activated AMPK in synovial membrane in the rabbit model of ACL
transection-induced osteoarthritis. We found that stimulation of GPR40 in airway epithelial cells resulted in AMPK
activation, promotion of tight junction assembly and suppression of TNF-OU plus IL-1B-induced inflammatory
responses and barrier disruption in airway epithelial (Calu-3) cells. Lastly, we investigated effect of GPR39 in human
skin epithelial cells (HaCaT cells) and found that GPR39 receptor activation led to increased cell proliferation and
suppression of inflammatory responses in these cells via mTOR and AMPK-mediated signaling pathways
respectively. In summary, our findings indicate that AMPK and nutrient-sensing receptors represent promising drug
targets for the treatment of inflammation-associated diseases of the intestine, joint, airway and skin and metabolic

syndrome.

This project produced 9 publications in international journals, 1 patent and 5 Ph.D. graduates.



1HarI9INIVY
1) nsAnsuazas LPS aalilsdin AMPK

1.1) M3ANBINAVRS LPS dalisiiu AMPK Lazkadamsvnnsiniaadioasa l&
fiduldfnsnazas LPS fianudindu 1 ng/mL Ssfiaidu physiological dose dalmas T84 fiaan 1, 12 uaz 24
T8 WUTILPS aANNIUaaIaanuad phosphorylated AMPK (p-AMPK) fi 24 T2l (zudnuana) laglifinade

MILR@Idanay total OL-AMPK

p-AMPK -~
o-AMPK
Pacin | o — — —

Control 1h 12h 24h
LPS (1 ng/ml)

sdusnd Wavad LPS @iamimzsfjumsﬁwmumaaIﬂsﬁu AMPK lutnaaan 1§
1.2) MIANBINAVAI LPS @a barrier function lulwas T84

f§3uldvinnsfinsinava LPS ¢a barrier function vadumas T84 lavldiauaimas T84 cell monolayer lu

.;’ eaa 22 I3 & 1 =3 a ' 1A ' . .

RIILRBITARNAANNTNTUT ng/mL LHuszoziaadng 1 04 6 T4 laowuinlinade transepithelial
electrical resistance (TEER) (iﬂmum\‘i) ‘ﬁdLLﬁm’J’f’Luuwa@la barrier function smﬂ"lmluﬂumsmim FITC-
dextran (4 kDa) flux SINW‘.LI’JW LPS fianuting 1 ng/mL ‘VlL’Jm 6 Tu lifinada FITC-dextran flux (iﬂmumd)
#3195 luisinada barrier function sm"l,mlsdﬂuaumg’mﬂmvh Fsonaiaanmanllsiu AMPK Liilafiuade

M35n®N barrier function WAXHAa tight junction assembly T4da3Iada8 Calcium switch assay i ly



-~ Control
200+ -#- LPS (1 ng/ml)
14
o 1504
= NS
2 100
504
0 1 Ll 1 1
2 4 6 8

Days

sUusnd Wavad LPS da barrier function YD ILTAFAN LFBIIATITHAIBNNTIA TEER

- 5000 NS
x 2
2 2 4000
Q
=]
€ £ 3000-
% €
3 3
6 8 2000—
ES
L 3 1000-
£
0_

Control LPS (1 ng/ml)

sUuaAg WA LPS dia barrier function 28448881 le09ILATAA18N13T0 FITC-dextran (4 kDa)

2) MIAN¥INADDI TNF-OL ‘lum‘nﬁmqn%fmm LPs lunnsfiuss AMPK uaznsviwinfivasisadanld

2.1) Nawad TNF-OL ke LPS ¢ia AMPK
TnmInasadnauwntinil 15U LPS aamsuaasaanaasllsiin AMPK vl@i”mn"?‘iq@ﬁmwmiwﬁu 1 ng/mL

lwmasanld T84 LLa:Mﬂmsﬁﬂmﬁawﬁwﬁszqiw TNFQ Snadamafinmsuaaseanaasluséin Toll Like
Receptord (TLR4) luimasifiatianany 49 TLR4 1l membrane receptor 289 LPS Tumsnszdunisdniausiin
1411564 nuclear factor kappa-light-chain-enhancer of activated B cell (NF-KB) lulrasnans 979 Liﬁ\‘l(%d
FUYAIIWIN LPS v wiuiy TNF-O \ioaanIuansaanuadlilidin AMPK lasfigatauyfgiudnsdudianis
NAAMULTNTUDBY LPS t1WRa 0.1 ng/mL 3701 TNFOL (10 ng/mL) G'f;dLﬂummLﬁuﬁuﬁlﬁmzﬁum‘ié’maﬂﬁﬁ
ﬁq@lumﬁaéfﬁﬂﬁ T84 Wi99NIUBLATIZW AMPK phosphorylation 71 24 $21as Wu3n LPS + TNF-OL aans
usasaanadllsiin AMPK anndingaues LPS wia TNF-O Wiinsatnades iwsuifisuiunguaiugu Seasuld

g Qs v 1
1 TNFQL LRINONDUBY LPS luﬂ’ﬁa@]ﬂ’]ﬂtﬁ@daaﬂ’ﬂﬂ\‘liﬂia% AMPK mua@ﬂugﬂmuma



TNF-a

suuaqs Wazad TNF-O Tumaidsugnives LPS lumsdiudslusau AMPK lwaad T84
2.2) Wawad TNF-QL ke LPS da tight junction assembly
;ﬁ’:j'ﬂvl@iyﬁﬂﬂ’ma“ﬂm TNF- QL 18z LPS dia tight junction assembly ‘T;dfﬂﬁ’stl calcium switch assay %Gﬁ
WANZIWIN AMPK \Aga989fUnszLINMII NaMINAREIWLIN LPS + TNFOL 8 tight junction assembly agi19d
ﬁﬂﬁoﬁﬁty,(;?\‘lu@i 24-72 %quﬁauﬁumjumuqu LRZAANINNIINNIUNARS LPS W3 TNFOL agndL@en (%, p-value
< 0.05) Fauaadlugdauans %ammmagﬂﬁ:h LPS uaz TNFQU aanqw'ﬁrimﬁ'mﬁaa@ tight junction assembly
Twsaganld (T84)

700 4

=

8

k3 /
[

3
HE
3o == Control
*‘é @~ LPS (0.1ng/mi)

S 300 o & LPSQOngm) /o e -

© sINFa (0ngm)y /| . | )

e
=¥+ TNFa(10ng/mi) g i [ *
200 4 +
* L % *
100
o L r L) L)
P 2 48 L
3 2+
‘\"4" Time after Ca switch (hours)
¢

stuang nawad TNF-OL uaz LPS da tight junction assembly luimas T84



v ]
3) miﬁnmnavln‘luswufumqa"umwmma LPS aan138ugy AMPK I,Lazﬁﬁwﬁﬂnﬂaawmmﬁ'

1. dnwrnalnuas LPS danssiudolisdn AMPK

nmInesadnauwntiiiinuiLPs aamsusasaanvaslysdun AMPK "L@‘Tmnﬁq@ﬁmmrﬁwﬁu 1 ng/ml
lwwasan & T84 waz Tumor necrosis factor-Ol (TNF- Q; 10 ng/ml) AuaTunin (additive effect) aaN1TURAIDON
241136 AMPK lugd Active form (p-AMPK) Sadavalanaunzin LPS uaz TNFOU snansadiuis p-AMPK ldlag
TNFQ 8199z laitfia TLR-4 Lﬁaﬁﬂﬁm’mgmmaaIiﬂ’Lumsﬁ@L%'a LPS ;mmﬁu inFsauladinsnalnns
YinauLed LPS dansuaadaanldsdn AMPK

Lﬁa\‘lﬁ]’m LPS 1umiﬂ§:<§uﬂ’ﬁ§ﬂLauﬁﬂuﬂﬁdiﬂ‘iau Nuclear factor kappa-light chain-enhancer of

activated B cell (NF-KB) uaz Mitogen-activated protein kinase (MAPK) ufdlifins@insiin 1uséu 2 R
{Redesasinslsfiulustiu AMPK i3edsmuudinnuin LPs fudslusiu AMPK Tagrnumanisnszdulusan
NFKB waz MAPK lsvinmadsnld T84 tudesmsfifufomsynuues NFKB wia MAPK 12wy LPS tfluam
24 2139 #EINEUNMNTNARDY western blot tAaFINANIUFAIaanvasILUsAN p-AMPK S9ilu Active form
2aslUs8% AMPK wuiwaas LPS fifufamsuaesaanaslusin p-AMPK ﬁwaa@aaluﬂéuﬁﬂuiauﬁu NF-KB
inhibitor W&z MAPK inhibitor 3953lé41 LPS ganonirnu [Usan NF-KB uaz MAPK Liiaaansugaiaanas
1156 p-AMPK &9 MAPK a1atilu downstreamsia NF-KB w3aauaz pathway 39viin1suaasaanvealysan p-
ERK44/42 ¢ia WUINa1ad LPS @iamsm:@?u‘[ﬂsﬁumaa MAPK pathway fia p-ERK44/42 VlajLﬂ?iﬂuLLﬂaqlumjuﬁ
1iaeae NF-KB inhibitor 39a31/ld41 LPS fuffansusaseanvaslus@nu p-AMPK laonszguluséiu NF-KB la'lel
\Iu upstream dla MAPK dauaadlugdednuansg



P-AMPK

a-AMPK

P-ERK44/42 |

B-actin
LPS (1 ng/ml) - + + +
BAY-11-7028
(NF-kB inhibitor) - - + -
U0126
(MAPK inhibitor) - - - +

studas nsdnsnalnues LPS lumsdudeldsiiu AMPK
2. nMsAnsInatnaas LPS Tunsvinanswwindnilosvasigasan ld

iaillumInasaudn LPS aa tight junction reassembly K119 NF-KB waz MAPK Loass|d T84 4
Lgﬂﬂu transwell plate mmz'ﬁl Transelectrical epithelial resistance (TEER) U321 3,000-4,000 Q.com’ an
Lﬂ§ﬂummit’gmLfﬂaﬁLﬂuLmu"Lajﬁmuﬂ's:nawaauﬂmfﬁw (Calcium switch assay) Lﬁiaﬁwmu barrier function
wiIanin 16 52109 39vimsTa TEER 28wud1 TEER 22aasan TEER eedutszanms 50% waanniurinnis
UnLmageny LPS 5700 NF-KB inhibitor 38 MAPK inhibitor Tuenmnsiasaimadiduwuuuddmysznavvasua
s su3ouifisufesszmaasnudaswas TEER auiunadadn (0 $2lue) wis Calcium switch fitaan
waneansfin ldur 15 wift, 1, 3, 6, 12 uaz 24 92149 WuIHaTed LPS §uds tight junction reassembly agnafl
ﬁaéﬁﬁty&v'aminm 3,6, 12 Uaz 24 52109 WaHAGINENI8ARS (##p-value < 0.01, ###, p-value < 0.001) Lia
Iy MAPK inhibitor Gslsinsndnl 24 Faluafisufunguiisl LPS aghaiinn (=, p-value < 0.001) Gssnansn
ﬁ‘;ﬂvl,ﬁ":i’l LPS ﬂi:(éj’uiﬂiﬁu MAPK Lﬁﬂﬂﬂﬂﬂﬂ§§u§d tight junction reassembly (FUd%a"19)

10



400 * k%
-e— control
-

LPS (1 ng/ml)
—&- LPS (1 ng/ml)
+U0126 (5 uM)

~+ U0126 (5 uM)

300

200+

%TEER
compared after calcium switch

100

LI B — T T
S
e‘““,@“i“ ENEN o8 A
\C‘\"(\ N
(e

Time (hours) after calcium switch

stuaag nalnuas LPS lumsduds tight junction reassembly w1 MAPK luimas T84

wananidsld@nmunuinuas NF-KB Tagwuinauas LPS Aifiuifa tight junction reassembly &
ﬁﬂﬁ’]ﬁzyév'm@inm 24 2109 URTHAGTINENI8ARS (#,p-value < 0.05) WigunguaILga \oviusaniu NF-KB
inhibitor %oﬁﬁﬂﬁwﬁmﬁ 24 %ﬁiuoLﬁﬂuﬁumjuﬁﬁ LPS ag19tdiga (**, p-value < 0.01) s‘édmmmﬁﬂvlﬁ'h LPS
ﬂszsfjuiﬂsﬁu NF-KB Lﬁﬂﬂﬂﬂﬂﬂ’%ﬁugd tight junction reassembly @28

-©- control

-# LPS (1 ng/ml)

—&- LPS(1 ng/ml)+Bay11-7028 (1 uM)
-+ Bay11-7028 (1 uM)

%TEER
compared after calcium switch

TTT T T T
O ™ >
«S,:(_,@Q &

<" Time (hours) after calcium switch

stuaag nalnuas LPS lunmsduds tight junction reassembly w1 NF-KB luiaas T84
¥ o o a 6 1 = 1 13 v A 6 o U
4) Mms@nsnavaINMInszawaISULRAITaanallsfiw AMPK uaznadamsyiminfivasiasan d

@awi 1 NINIzAUdITU GPR39 WIa Zn-sensing receptor
1) HAUBINNINTTAUAITU GPR39 @a AMPK phosphorylation

fduldfnwnazasnnszdulls@iu GPR39 e TC-G1008 Taiilu GPR39 agonist inauidudu 10 UM
MEANEI A% WU TC-G1008 aunsauiedvnliiia AMPK phosphorylation 7281 30 ¥l uazfl 1, 2 ua
24 T3 UFAIIIMNINTZEU GPR39 awsanlgnisnszguldsiiu AMPK laassauaun@igiuiiasly

11



TG-C 1008

15 30 Ctrl
min  min 1h 2h 6h 12h 24h 24 h

Ctrl

p'AMPK — — g - - —

a-AMPK --—-?-_-.'_,.‘ —

B-ACtin | e ——— o —— T ———"

sdudns W88 GPR39
agonist (TC-G1008) #a AMPK phosphorylation lulzias T84

2) HawaImM NIz ullsiudiiu GPR39 ¢a tight junction assembly lulmas T84

fduldfnwnazasnmnszdulds@iudisu GPR39 day TC-G1008 Aanuidudu 1, 5 uaz 10 UM da tight
junction assembly lasldinadia Calcium switch assay wuinRudasinsmafiniuues TEER adlkpaAny
(Eﬂﬁﬁua"m) #314%31 GPR agonist ﬂi:éju tight junction assembly lwiTag T84

200+
= -+ Control
5 ses 999 =+ TC-G 1008 (1 uM)
s N -+ TC-G 1008 (5 uM)
% -+ TC-G 1008 (10 uM)
e 100
= # = compared to 1 pM
% $ = compared to 5 uM
w 50+ *
- = compared to 10 uM
X
0 1 1 1 1 L} L] 1 1 1
o RO < o
,,S‘o \‘00 R 6\\ (Q\ N ‘1:(\ [ \'\}\ 'Lb‘
9 d@ N ‘9
(g
PO
© &
¢ &
P
&
®
2o

sUuaRY NAVaI GPR39 agonist (TC-G1008) §a tight junction assembly luiras T84

= g: U s U, 1 gql 1 ] U ] v o
wisnnuuidnladnsnitans TC-G1008 aangnidanaumInzdullsdiu AMPK niald laglaviinis
. - . . . & s -
pretreat LTRANL compound C Fadusnsdudaldsdn AMPK wuin compound C ﬂumqwﬂumuwu TEER w83

12



TC-G1008 leiatinafivinadny (yUduand) T98e%dn TC-G1008 N3z tight junction assembly HIUNINTZEU
lus@u AMPK asitldaosuufignuly

250+
£ 200 s = Cin
S o -~ TC-G1008
4 1504 -+ TC+CC
X 10 e CC
v 1007
w
H 50-
X
0 L L] L] L] L L] L] L] 1
NI SOOI <« o
Fge N B
® K
&° ‘\’@ * = compared to Control
@0\ é&(’ # = compared to TC-G 1008 + compound C (CC)
o’b
¢t
&
<
2o

gﬂtmﬂd HNaUD3 GPR39 agonist (TC-G1008) fananieun tight junction assembly fwllséu AMPK luload
T84

Lﬁaamﬂmim:ﬁﬂﬂiﬁu GPR39 munsaifintSinnuaaidounslumss G'fédmmimiwvl,ﬂg’mwsm:ﬁu‘[ﬂiﬁu
CaMKK[ Z913u upstream voalUs@iu AMPK Fatin ;ﬁ%’mvlﬁﬁﬂmdwamadmi TC-G1008 sian1stia tight
junction assembly aannw%ﬂwunwsns:ﬁuiﬂsﬁu caMKKP wials Tag'ldvinms pretreat imadaas STO-609 &4
Lﬂumsﬁugﬂﬂ‘iau CaMKKB W11 STO-609 ﬂ'uily'mw%(slumnﬁw transepithelial electrical resistance (TEER)
284 TC-G1008 ldadafitpaandzldusng £314%31 TC-G1008 N3z6u tight junction assembly Twiradan L&
HumInszdulyséiu CaMKKP waz AMPK

13



200+

3 i
£ 150- By Aok -=- Control
S ®kk = TC-G1008 + STO-609
s « — TC-G 1008
s 1007 -A- STO-609
i
w 50
[
=X

0 T T T T T T T

.. -
PO SR N
& @ N P
o’b 0\0
kO& o0 * = Compared to control
&0
F 94\6' # = Compared to TC-G1008 + STO-609
P
¢
&
o

gﬂtmﬂd URAINATEINITANHINAYES GPR39 agonist (TC-G1008) gananieaun tight junction assembly £
l1ls@uCcaMKK luwimas T84

3) Nﬂ“ﬂmmiﬂi:é}ﬂﬂiﬁuﬁ’ﬁu GPR39 ¢ia AMPK phosphorylation lu enteroendocrine cells

fAawldvinns@inenavainsnszdudiiu GPR39 luwiwas STC-1 (enteroendocrine cells) #ag TC-
G1008 fiauidutu 10 UM fiaan 15 wift 30 wift 1 Falus 2 Falws uaz 6 Flus auadu udFiemed
AMPK phosphorylation @28 western blot analysis LazW1U31 TC-G1008 ﬂix@ju AMPK phosphorylation élv'dLL@i 15
wift N3 6 52l dauaaalugtldruang

15 min 30 min 1 h 2h 6 h
- + - + - 4+ - + - +

P-AMPK -

AMPK-Q -_’-.--  — —

siuang Havad GPR39 agonist dan1snszgulusiu AMPK luimas STC-1

Hduldfnwnazas GPR39 agonist (TC-G1008) damsdniauluiaaa STC-1 Failu enteroendocrine

cells (fiasanawiddorauntiail wudn TNF-OL 1u cytokine AfiunumamiulumvilfiAanmsaniauludihe

14



v

type 2 diabetes meliitus 4ana Nt B38ipawin TNF-QL aan1sndtgeslun GLP-1 Hun1amInszdu NF-KB 1ait
Hiduaasyfiziwin manszduldsiiu AMPK lay a3 TC-G1008 8199z8UE9N13n3261U NF-KB lulsas STC-1
uazfinaiunsnas GLP-1 luasffinmsdniauld annanmmaasswuin a1s TC-G1008 lailatiusds TNF- o-

induced NF-KB nuclear translocation luimadéana1a dauaadlugldnuans

NF-«B p65 Hoechst Merge

Vehicle

TNF-a.

TNF-0 + TC-G 1008

sUuang HA8IA1T TC-G1008 dia TNF-Ol-induced NF-KB nuclear translocation luiwaa STC-1
4) HaVaIFINTFGOMTIAN TEER Tuioasan I&

nEanIINAsasnawninil wuin N3¢ A3 GPR39 §uNI0LR N TEER $919uanfion1siiy tight
junction assembly Tagiiufisanuiudin §25u GPR39 (i udsudinzd dosiu {A9839vnInasaunazad
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anld T84 Uudae LPS (1 ng/ml) T2afiu FOS 1fuinan 24 $2lus #d9antiurinnsnaaad western blot LiNa&dLna
nsuaasaanvadllsiiu p-AMPK Gaillu Active form waaldséiu AMPK aInn1snasaswuin FOS aunsanszeu

1136u p-AMPKlaluna:laifl LPS uazwaas LPS fidudinuaasaanatllséiu p-AMPK aaaslungufivia FOS

29



aydlddn FOs nudulusiiu p-AMPK uazduginapadlPs flnzrilWifemsdniaulwaadan ldasuaadlugy

AUA

P-AMPK — .ﬁ

e | ——
LPS (1 ng/ml) - + - +
FOS (100 pg/ml) - - + +

sUusnd Wavas FOS lwn3fiudsnavad LPS dalisdn AMPK

5) MIANBILNLINVEI FOS ¢ia LPS NRNATUEI barrier function MAanan b

[
o o

Waidumimasauin FOS ﬁﬂiz@‘jﬂﬂiﬁu p-AMPK figntiufisnaues LPS @amsam tight junction
reassembly Foiaadanld To4 G'I%dl,gmlu transwell plate mm:“?i Transelectrical epithelial resistance (TEER)
Uszanms 3,000-4,000 Q.cm’ gm'ﬂﬁﬂummn’gmLsnaﬁlﬂmmuvlajﬁmuﬂs:ﬂawaumaL%Uu (Calcium switch
assay) Wiiavnany barrier function wianii 16 $2lug 39vmsia TEER 9:wuin TEER 98089910 TEER 64
FuLlTzan e 50% RAINEUMTLNLTaSAaueIL FOS 30 Wl uduiusaniu LPS luawsidssimasiduuund
d’mﬂi:ﬂaumadtmm%ﬂu Lﬁaomﬂﬂa"lﬂmsm:éju p-AMPK M lalasr1wng calcium calmodulin kinase kinaseB
(CaMKKP) 3sgailin navas FOS fifufinaues LPS fun1amsvinnuuas CaMKKP 1313014 STO609 Gaiiln
ssfuiimITnem CaMKKP Tuminaaasdiy ududioufisusesarmadiouulawes TEER Wouiunmes
éw (0 T2lug) nas Calcium switch fivaauandraiu ldun 15 waft, 1, 3, 6, 12 uaz 24 $2lug lenadsgdeamuans

=

fa

o o A

1. LPS §iugann3tiia tight junction reassembly "lﬁamaﬁﬁymﬂmL;Jmﬁsuﬁunejumuqué’au@inm 6, 12,

]

waz 24 5alw3 (*, p-value < 0.05, **, p-value < 0.01)

2. FOS aauavuad LPS filldan138ue9 tight junction reassembly agnafikpsamn 6, 12, uaz 24 1 lud
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