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Neuroprotective effects of tumor necrosis factor-a inhibitor
on rat hippocampal organotypic slice cultures treated with
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Background: Alzheimer disease (AD) is a chronic degenerative neuronal disease. Tumor necrosis
factor (TNF) inhibitors involved in neuroinflammation in AD pathogenesis can be a potential treat-
ment strategy for AD. Therefore, we performed organotypic hippocampal slice culture to investi-
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gate neuroprotective effects by TNF-a inhibitor from B-amyloid (AB)-induced neurotoxicity.
Methods: We cultured the hippocampus of a 7 days postnatal Sprague-Dawley rats with 450 pm
thick slices. The tissue slices had been exposed with 100 uM A at an interval of 2 days since 14
days in vitro. Following co-treatment of the tissue slice with 100 pg/ml adalimumab and AB, we
evaluated adalimumab effect on AB induced neurotoxicity by morphological observation of the
hippocampus slice cultures with 1 ug/ml propidium iodide (Pl) and measuring the expression levels
of NeuN, Bcl2, and tau proteins.

Results: AB (100 uM) induced increase of Pl-positive fluorescence in the hippocampal slice. The
adalimumab as a TNF-a inhibitor showed protective effects for AB-induced neurotoxicity, and re-
duced cell death of the CA1 region in hippocampal slice. The expression of NeuN and Bcl2 proteins
was significantly decreased by 100 uM AB, and increased by co-treatment of 100 pg/ml adalim-
umab. Phosphorylation of tau protein increased by 100 pM AB and decreased by co-treatment of
100 pg/ml adalimumab.

Conclusions: Adalimumab reduced the AB-induced neurotoxicity of the hippocampal slice culture,
inhibited expression of NeuN, Bcl2 proteins and increasing of phophorylated tau protein. These
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findings would be useful as baseline data in the field of AD research and development of noble drugs for neurodegenerative diseases.
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to 6.5 mg/ml and glutamine 1 mM, pH 7.3, filtered)= Zot5
AUk 2 o] SmE HHo| S0 6 well platesE 36°C
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HRP (sc-2370; Santa CruZ Biotechnology), goat anti-mouse
IgG-HRP (sc-2005; Santa CruZ Biotechnology)E AH&-5F3iTt.
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AB, & A3t F/do] 3t adalimumab?] A ES SIS €2l
St7] fisto] ZF 9] sfimfxz] AHo 2 RE thHlds 2560
western blotZ F35tth(Figure 2). A7 A2 #AAQI
NeuNZ} A ZZAPE (anti-apoptosis) T O] HA] X2 9] Wy}
E3lof Fofol= Aoz dHA B2 TR0 HHE =451
o} 223} v 25H9E o) NeuNZ} Bel2 T2 9] #H¢2 100
uMS] AB, .0 sl F-ofskAl Akl tHp=0.04, p=0.02).

100 pg/ml adalimumab®@} Af,_,,7F &7 A&H 1FoIA=
adalimumab©] ZEA] k2 wjA|oA iRt A FLHET
NeuN®} Bel2 @ T fol FolshA] oy S7kok= 4
FE B, 2T v asklS o folgt Aae WA ¢
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3. Tau T ZR14H3}LS] 7]

7 sliut dHolA AB,_,E Q1T A7=A0] tau THEL] T4
Stet T A=A Lot 7] 5] HRAATSHE tau SO T
J=E western blot 2 & &RI5}ITHFigure 3). 100 uM2] AB,_,,
Aol Al TIAMSHE tauo] T WHG =7} Rkl HS|
FOJ5tA 715k 1(p=0.03), 100 pg/ml adalimumab2 A
of 2ot FollA= AB,-, TS H7HSE ATk F-of5HA] 4%t
ou Fashs A HAoH tixay} Hlwsto] {27k o]
7h BEEA] kokeh. b AB,E AT A SAHS dx5)o]

AB+adalimumab

Figure 1. Propidium iodide fluorescence staining of rat hippocampal slice cultures after exposure to 100 pM AB,_,, and 100 pg/ml adali-
mumab. Organotypic hippocampal slice cultures were untreated or treated with 100 uM AB,_,, in the presence or absence of 100 ug/ml

adalimumab. AB, B-amyloid.
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Figure 2. NeuN and Bcl2 protein expressions in rat hippocampal slice cultures with 100 uM AB,_,, and 100 pg/ul adalimumab. (A) Repre-
sentative immunoreactivities for NeuN, Bel2 and B-actin loading controls. NeuN and Bcl2 protein expression is normalized by B-actin. (B)
Quantification of NeuN/B-actin and (C) Bcl2/B-actin optical density ratio of the western blotting of rat hippocampal slice cultures. NeuN
and Bcl2 protein expression have decreased by treatment of 100 uM AB,_,,, and then reduced by co-treatment of 100 uM AB,_,, and 100

ug/ml adalimumab (*p=0.04 and *p=0.02, respectively). AB, B-amyloid.
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Figure 3. Tau and phosphorylated Tau (pTau,g,) protein expres-
sions in rat hippocampal slice cultures with 100 uM AB,_,, and
100 pg/ml adalimumab. (A) Representative immunoreactivities
for tau phosphorylation and (B) corresponding histogram show-
ing increased levels of pTau,g, following 100 uM AB,_,, (*p=0.03).
An increase in pTau,g, levels following treatment with AB,_,, was
decreased in co-treatment with adalimumab. AB, B-amyloid.
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AT Z o R FA4H

7129 AFolA TNF-a JAA= d=sto|HH IR} 55
Zdoq A7 Be avE 2te Aor HuE11-13]. &=
stolwH FolA TNF-a JAAE ol A df AF S
o] wiZHAIRl TNFE QAo =4 sfuf, o1&, HE FjofA vt
d @50l sl == A HE a0 Aol ERIEAt
[11]. TNF-a AAAY infliximab& FZsto|u o] x40
FUtZ W TNF-a, amyloid plaque, tau 2148} 50| Zof
E& Zo] ERI=AUL TNF-a AAAl 23] &/ds}E CD1lc
positive dendritic like cell°] amyloid plaque] A|AZgol =
H Ao A= AH12]. F TNFZF 274l Toi= L, A
EAZ TNF dAA7F AHE == 9548 482 7 =2 Y
Aoz AAl AdAt=E(real-world data)E E-83F S A7t
AS=dl, FrtE A B4, A4, A58 FES 59 d9548 4
g SR dzsto|wHo] A ol fostA =%t
adalimumab 5 TNF JAAE A& &Ape] 45 o]t /&
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B4 adalimumab¥t 22 TNF-a AAA= HZAgo] tigt A

S 5407 /dE A7 ot EE HE3% AH (blood brain
barrier, BBB)= FIFA] X5t= SAZL QleH14] e =&
o] A FES FYste 5 IHAQ Y2 d=stomHy
o WA A =g 1ol o A 2 A AL Aol
7] g 2ol o]& S5 Y £ dIEEFAHE FA
BBBE 5HA7]+= €% E=o|&E1K(Trojan horse) 7150l Tt
A 5] o] F A1 QITH2,14]. T TNF-a JAAS] T2 &
2% FFAGA Y TNF-a & F43HZ o= Ql3o] &2l
H AFE 5 ¥ oS B AR AT Y TFesEE Al
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