AR5 T DI REETE.

G2 T

JILEAZURKRBOESE

ZDU\VT

==

BietE, RIGHRK, KE

BIRKFEFIT FHlla £

PoT. HEREH




X1BIAERBARS AR

AATEZS7I/BERABOH

2xZIV7o=2

OH . o

NH, L-k—7\
L-k—/N \

/ AN,
ASZY / HO
HomHz
JILFZELF)>
T3 T4
(@FRIR) S \
(R) ™~
HO TELFUY

OH



BRI ELTY LASS DR BIHS
ERICEETHLCEAHBN TN

C LBV ETEEBTHONEIENAT /B
THHH, JEFTEARN S DEYAH
PABEIR D AT S EER SN T
D

« TIVAIVITTIVAZVEE 2-A X VT ILAIL
%g&ﬁa7&75/@2%2-##‘/%\&%@

« JIIVAEU R ESMECRERBADIRIL
F—RELTEEZLON TS

OH



RN DT VAV FERERIGISEVWVTEETHS

[—BIEERNO)EEENEL] [REEEEGTORBEENOXEIL]

120 INOS IL-18
100 ‘ °
N
= 30 T 3 z
3 : :
s <2 <4
iy ° >
5 40 ‘ T
Z ' ’
kK i Y
20
N ° 0 -
0 sin i TJLEsY  + - JLAEzY +
gussy o+ |+ - | - LPS  + + LPS  + +
LPS - + - + iNOS : inducible NO synthase

IL-1 3 : Interleukin—1 8
*k : P<0.01 vs JJLASY (+), LPS (+)

FILAZY (-) TlE LPS Fli#%IZ &2 NO EAEAS
iNOS, IL-18 0 mRNA RIEMNETT S

sk 1 P<0.001 vs & JLASY (+), LPS (+)




Nrf2 &3

Nrf2 EIFA L RGBT HEEEERFD—DOTHY ., fEIZHIT5
FEIE RN RABF IR I B LN THRIDMGZRE|ZIE>TIVAES
nTu3,

UFTIHRERISICEAGLIHZENALMILELTET
W5t NATRRICELWTEHER SN TWSEEERFTH
Do




FERIERIGAND Nf2 D5

N2 7\)LQE> (+) (_)
. LPS () (+) (=) (+)
k
4 2 w S
I
E 3
5 B —actin " ——— —
~ 2
= %
1 £
AR
0 |
TLEIY o+ o+ - - 3 0.6
LPS - + - + % 04
-
* : P<0.05 vs & JLAZY (+), LPS (+) 0 ﬁ

JILAZY ()TIE N2 ZH LIz EERALBEEL TWAATEEEL H D



FOEBELLRETS

ch
=3

FILAZY (-)TIE Nrf2 FF

GCLC GCLM GCLC ‘
4 40 GCLM Nrf2
*okok
*okok
3 T 30
[m)] [m)]
] 3,0 Gl L G Cys
(@) 7 (@)
N N *
= SN
- 0 i €= GSS
l @ = i
5 )[,'5!\/ + o+ - | - TJLEY + + - | - .
LPS - + - + LPS - + -
GSS
4
Fokok
T 3 GCLC : Glutamate—cysteine ligase, catalytic subunit
=) GCLM : glutamate—cysteine ligase, modifier subunit
2 GCLC, GOLMIZH LAF AL R D E— B RE OB R
) GSS : Glutathione synthase
S GSSIEYIWAFA U EMDE BB R DESR
0 0 Glu: ¥ LAV Bk
0 Cys: VATAY
TILAEAZ + + - - *: P<0.05 vs 7 )[/9 (+) LPS ( ) Gly 7“)9‘/
_ - *okk =+ e — R
LPS + + : P< 0.001 VS@)I/’)T > (+), LPS (-) GSH : BTEA4 LAFAY

JILAZY (-)TIE LPS Fl&Iz &Y
Nrf2 AYEEIESN TLNA A REEA H S




N2 BB ERARB1=80. /vIx 9 aZE{ERLT-

*

2 s —
Nrf2 KD Control c 15
gNRIy (+) (-) (+) (-) g
() LPS () LPS () LPS () LPS - IFiZ S0
Q.
~ * Control
Nrf2 A )
=05 ] T
B -actin — -— — — 0 ! *: P < 0.05
(-) LPS (-) LPS
TINEIv (+) (-)

/D F I RIZENT
LPS {RFFHIIE Nrf2 22/ EEDIEMDEENREZEL TS



Nrf2 KDFTIXT IILAZD (—) TURERILHIEITT S

150 ok
[ ]
=
= 100 { =
_P:_% ‘—l Nrf2 KD
= Control
50 |
:
x| |Pe20.001
0 = P=0.01

TN (+) (-)

VDB HBATIE, JILAS TR ETIZENTE
LPS [Z&YEEEIN D Nitrite EEMNTTHT B,




FED

« RN D T IILEAZUNEMRR T T, <4285 1)70
REREERANETET S,

« TILAZVABBSEHETTO LPS R Tl EsBEREFINrf2 1D
MRNA EEXA /NI EMEH(ZEEMT 5,

. Nrf2 KD HIRE TIX. FILZ2ZIHEHTH->TENO DEEMN

b, CHIENF2C KD RFEEAMNFEESNLGL
7&07‘*7‘*7"&)(%67“"'@75\%%)0




CREEN=EEHYMNESTTNELE,

CER-CEMFISVELESL
h401108m@mails.co.ehime-u.ac.ip (BIRKE,; EBE)ET
CERUDNEITELEESENTT,




For discussion



For discussion

@ HRENT ILEZ2 DFEIE NF-kB D SBDFENEEZIDHTENTREINT=,
= BANBITIETEN BERFELTOFENTRLIDEESLTH?



For discussion

@ T ILEZUEEEIREETIE Nrf2 DEENEINT A EMN DM o1,
= TILASVDBRENGEEHIEICEDLSLEEEHT-ZHDM?



For discussion

@ A4y )TFIETIVEZFRHEICLTHREN TS/ EBIRES
ZiESH TS RIBEMEA VRSN T

= CORIEFESI N SEBH-BEENHLIDZHOM?



For discussion

@ HENT ILEFZDIFEIL NF-KB DASDFENEEZIBZEMNTREINT=,
= BRAANBTETIN. EERFELTOFEENTAZIDIEESLTH?
@ T ILAZUHEBIREETIL Nrf2 QESEAEMT 5 &M DM o1,

= JIIEAZDDEFEENEGEEFEICEDIOILBEEEH-Z5DMN?

@ A4y )TFIETIVEZFRHEICLTHREN TS/ EBIRES
ZlESEHTULSAIBEMEA RENT=,

= CORIEFESI N SEBH-BEENHLIDZHO5M?



SBROEE

o LPSHIEICKAERIERISHNT IILEZZETIRTLTLNAZ EIC
Nrf2 [ZRES5LTLNADM?
—Nrf2 DB EZBEEWERTH1-0 N2 /voF 5 BV2IZTHEtf

« JIAZUDHEIZLLSMBRARBEDDOEILIE
EDEILGHEFICKDEDEDON? FT=-FDEEITLITHN?

—J VA UEEERIDET AN TS /BRSO R RERET,
—HRENDTI/ENTDEDRERILZFEIRLT HAEEEIZDNVTEET,



Cell Reports

HED RN DTI=ZUIETI N\ EFEIE T HDITHE

T Cell Activation Depends on Extracellular Alanine

Graphical Abstract

Alanine
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SNAT1
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[Rewire metabolism
Cell growth
uuMenenauuanoanausasadn:  |Proliferation
|Cytokine production

Protein synthesis

Highlights
e Alanine is an essential amino acid for T cells to exit
quiescence

« Alanine deprivation during early activation leads to functional
impairment

¢ T cells do not catabolize alanine during early activation

¢ Extracellular alanine supports protein synthesis

In Brief

In health, T lymphocytes are in a resting
state. However, stimulation with their
cognate antigen induces massive growth
and proliferation. Ron-Harel et al.
demonstrate that T cells rely on
extracellular alanine for activation.
Consumed alanine is used primarily for
protein synthesis, and alanine deprivation
inhibits T cell metabolism and effector
functions.

Ron-Harel et al., 2019, Cell Reports 28, 3011-3021 September 17, 2019 a 2019
The Author(s). https://doi.org/10.1016/j.celrep.2019.08.034
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NFkB in the Mechanism of Ammonia-Induced Astrocyte Swelling
in Culture

. —_
A.P. Sinke'!, A.R. Jayakumar?, K.S. Panickar2°, M. MoriyamaZ¢, P.V.B. Reddy?, and M.D. "TUEZT
234 Ret
Norenberg 977\FD*T4I~’\0)1’FFH0)EIHE'|€E”
Abstract °= .
Astrocyte swelling and brain edema are major neuropathological findings in the acute form of ' TZ/ \7#- /E{&%

hepatic encephalopathy (fulminant hepatic failure, FHF), and substantial evidence supports the % %E Hﬂ% ﬁ& II:I:II 0) :"%;\ % [j: i fﬁq: Eﬂ

view that elevated brain ammonia level is an important etiological factor in this condition.
Although the mechanism by which ammonia brings about astrocyte swelling remains to be
determined, oxidative/nitrosative stress and mitogen-activated protein kinases (MAPKs) have been
considered as important elements in this process. One factor known to be activated by both
oxidative stress and MAPKSs is nuclear factor kB (NFkB), a transcription factor that activates
many genes, including inducible nitric oxide synthase (iNOS). Since the product of iINOS, nitric
oxide (NO), is known to cause astrocyte swelling, we examined the potential involvement of
NFkB in ammonia-induced astrocyte swelling. Western blot analysis of cultured astrocytes
showed a significant increase in NFkB nuclear translocation (a measure of NFkB activation) from
12 h to 2 days after treatment with NH4Cl (5 mM). Cultures treated with antioxidants, including
superoxide dismutase, catalase and vitamin E, as well as the MAPKSs inhibitors SB239063 (an
inhibitor of p38-MAPK), and SP600125 (an inhibitor of ¢-Jun N-terminal kinase, JNK)
significantly diminished NFkB activation by ammonia, supporting a role of oxidative stress and
MAPKSs in NFkB activation. The activation of NFkB was associated with increased iNOS protein
expression and NO generation, and these changes were blocked by BAY 11-7082, an inhibitor of
NFkB. Additionally, ammonia-induced astrocyte swelling was inhibited by the NFkB inhibitors
BAY 11-7082 and SN-50, thereby implicating NFkB in the mechanism of astrocyte swelling. Our
studies indicate that cultured astrocytes exposed to ammonia display NFkB activation, which is
likely a consequence of oxidative stress and activation of MAPKs. NFkB activation appears to
contribute to the mechanism of ammonia-induced astrocyte swelling, apparently through its
upregulation of iNOS protein expression and the subsequent generation of nitric oxide. (2008). NFkappaB in the mechanism of ammonia-induced astrocyte swelling in culture. J.

Neurochem. 106, 2302-2311. doi: 10.1111/j.1471-4159.2008.05549.x

@Sinke, A. P., Jayakumar, A. R., Panickar, K. S., Moriyama, M., Reddy, P. V., and Norenberg, M. D.
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