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[Abstract] The amygdala is an important structure of the limbic system. It is one of the important
lesional area of some common neurodegenerative diseases and is the pathological basis of clinical
symptoms. This article reviews the structure and function of the amygdala, the distribution and coexistence

of amyloid B-protein (AB), tau protein, a-synuclein (a-Syn) and TAR DNA-binding protein-43 (TDP-43) in
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the amygdala of common neurodegenerative diseases.
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Figure 1  Gross specimen findings showed the

amygdala is located between the temporal pole and the
inferior horn of lateral ventricles (arrows indicate).
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Figure 2

structures in amygdala.

Sketch  map of main neuronuclear

B Pick IMATR WA 1 25 38% I L2
45 0 2 B AR RE (ALS) S8 5 A7 7E tau 25 11 BHPE (9 18 4R
UKL , 3 L 43 A1 T30 N, A 4 A% s 28 e R
oA M A Y OGS A A AR R 25
B AE(GPDC) /B A A 4% ¥ 0T WL b &8 5L &F 4 4 24
29909% 119 H & 7T UL tau 25 (1 BHE ST AN BE . B%
Sy R BB R A R T2 R
T CAT X RPN L7 5 (EC) 95 B tau 28 11 42 35 10
L AR AR B S N AR Y BT R i R R
AHEC, 7542 s 5 /N VA TR0 ] R o Vg R BB A A R
9o B tau B P UT R o M = g il i X G B
225 U Tau 8 [ A AT B AR A5 B4 F1 4 2% 90 A 4
FRIEHE (PDD) B A A% v A TR AR 3 4 G e R
B A AR N Y v R SRR 1 tau B 11 P
I R SR B IR T P L T S A A
HEAT VA b BRI ) tau 25 (1 SR FE R R T
WG FRE ",

2.B-TEMMEEE T ABJEHI 38 ~43 NE AR
AR K Bt B TE R A TR 2R T (APP) 22 B Ry 2R [ il
S R AL . AR SR DT RUAR 56 i 28 A8 1 g
A HE BT R 2 0 B L S8 I M e [ U R (FBD) W TE K

FEIN 0L (CAA) S5 o ARSIZ 50 Aii T K Miki B ot L 1
By Bz BT P2 A% P CHn A A A2 i i i IR b 8 4%
FEI) o AF A% H B A B BE kAR 10 5 95 T B A 475 ]
IR DU BRI, KT 90% 1) 1% 5 1A i A j 3 AE e {2
B ABULAL M 25 409 F1 60% 1 WA 4 7R FIA 4 7%
o R SR A E A AT ABTIRR ™

3.a-RAAZET  «-Syn H 140 24 R 41 A,
i i L TR SNCA € 0 T e A 1K 4q21 ~ 23, H A #1 7))
REEHRI M ICE® ' TS SR AT 2 i
T 6 & 45 RN BE 0 4y W6 A5 o LUR B -Syn VLA
S 2 A G TSIV 7/ S NI (L S ol = I
(synucleinopathies) "', 3 ZAL 15 A 4 70 L 1% 5 1k
PR A 4 AR R I 2 R E 4 (MSA) 55 . BT
2K, 249 60% Y BT IR 2% it BR 5 f8 A7 7E o -Syn 7K
PO, H B R R A%, 1 a-Syn VTR
i - (2 J5 R0 B ) B H UL LB . 29 54.3% 19 %
By AW 4 AR -9 R - UL 2 48 0 R Ak 25 G R (ALS/
PDC)BEREZR . BAOKFRABREZRR
06 AA A% T R A X B LA
AT 8% Ty /N R B BT R % B R A AE A
W a-Syn VLB o 24 379 1) 5% 15 WA 4 7% - i 2 45
BAEBE AT AL S MRS B SR " 4
509 [ £F BT 7R 2 1 B 1 21 AR B AE R EH A
1% A] UL o-Syn BHAE 6 5 /I 1A i 5 il &, A8 LAt fiki
X L2 ou-Syn 78 AT B B [ 55 A9 1 4 2% 0 A 4
AR 0 R AR A AR i e T AR AR G
i B A 1 SR ™ Y, LN 2 R G E
(MSA) B H A A A AE a-Syn LR, Hirp > 90%
R o R v R NI R G [ R R TR T N
29 82.7% W A7 FE [ 5y /INMA () 0 A7 P % b PR R 3
AT AT Woo-Syn FHAE B% 55 /M 2

4. TAR DNAZ5G5 81143 TDP-43 & I H &L
T4 1 YA AR TARDBP 5K 4 i . TDP-43 % [
BT Z B DNA FIRNA 25 5 & A, H R T4
M AR, 2 5 RNARI M Z A~ 2%, BT
TDP-43 8 M5 W) & BT WLZE 46 i 2 A A0 E Fiz R
PH 1 % 3 28 P (FTLD-U) , # — #% X FR M TDP-43
195 (TDP-43 proteinopathies) *'c H BT R,
B b 3 1 i s A, JEC Al bl 28 A8 P 9 S A A s B
TDP-43 & FULRL, B 41, 20% ~ 70% I B /R 2% 1 2R
BHETOP-43 A FEAET A IR B
A 1) PN LR IO Y T R B R o e LAt R R
T W B R 2 159 1 LS G 2R A



. 700 - o A 2 B 235 2018 4E 9 1 55 18 B85 9 )

Chin J Contemp Neurol Neurosurg, September 2018, Vol. 18, No. 9

A A8 3 A B B A7 AE TDP-43 85 LR, A 45
AT G AR BRI IR T LR AT
SH RVE R (bvFTD) B E R B AP EE
JE TDP-43 8 LA, T KR 43 HIE [B] 9 15 45 X IR
Z BT 45.00% ~ 72.70% 9 H S VR R R E
TDP-43 & HUTFR KB T A% i 5 40k [ py i
Bz Jo A 0 HEAN VS B B B /N AR DG R R B A 4
W U R R et B B AR B R S O BT R K T
BRI 00 4 AR RN ET 4 AR5 1 R S8 L B TDP-43 28
F TR AY B 1) 43 5 02 31.3% . 7.2% F1 19.0% , I 4 5
KR R EH R LZ I TDP-43 E H VI ™. 2933%1
Pick 5 f8 38 A1 4% LI 5 F0 PN LR 5 B] 0L TDP-43 2R
UL 24 54.59 1) W AR UK B8 A7 (A% T i
TDP-43 25 [ BH P 45 4 , 76 1 B 55 [al R - f2 ot Fi
D CA1 DI BHPE 56 LA A%, I A8 A% g IR
R B R A i 0 AT 15.4% ~ 17.0% B B2 5 L %
AV R EAFAE TDP-43 SR LTI, F 8L T
A% 1A AR T SR 240 ML T PN IR B O 24 26% 1Y iE
TR bR R R B A (R nT L TDP-43 2 11 BH
B2 TTALRAR T 22 R G SR R U AR

DU At 2 708 P o A A% s M B 1 R AL AE

B 5 R ) A 8] 0 Rk 1 B BB R B A4 1) I
RN #2728 M v A7 AE 2 R B 2R 1 AR A
WA, B 3FEI: — R EE A I T —
SE DX I N 1 N [) R 4 5 2 0 B R P 3 A
[F] — it 22 20 LG B e 5 — 2 LM 2 1 LA T )
— MM EEES. DT EEER SRS O

1. B-TEM BEE 15 tau B U ILAE FATUR Vi 3R
R EMAL ABEM HauEALGF T BER, &
AEBE A A0 2 ABUTRR, JE B TE 285 53 1) B 2= R
5, P AR M tau BB TP ARG D BT K
JE AT AE A B AR, LA K AT B8 A9 /R ML, B AT
NG

2. Tau B 1 5 - RAZE T Fujishiro 55
FER N, AR Gy N AR R BT R % it R AR 2 e PR
P tauﬁE'ﬁa—synﬁE%ﬁ?ﬁ*ﬁiéﬁéﬁ*o
Colom-Cadena %5 "' & B, 1% 5 VR i % BB 3 AT WL tau
B VM a-Syn A7 F A8 400, FE 2 FE tau 8
FI P 8% 2 /M | tau 85 BEAFAE T3 2 /IMAC
B, BA PIAE 2, B R 2502 R iR, D H0 1%
Gy /AR tau B FIALSE, T 7E o-Syn PHE #ft 28 51 £F 4
i 75 th , o-Syn TR AFAE T tau B A ULFR N
Popescu % "B 5E R, Pick WA AP 4

82% o-Syn P 22 5T W) IS A 75 tau BB 1. A0,
PR R R S AE B G E UL 00 4 AR 0 4 AR
P R FBAT IR 2 U BR 0 55 o Tau 28 115 o-Syn Z [0 7]
AE 1A B AE B X2 | a-Syn 3458 tau 25 11 A9 R 42 Al
W B AL, tau B 1IR3 3 o-Syn B R YL T H, A
[7] >f 5 B AN [7] 7K P B «-Syn 5 tau & H 1A 1 7 =K
ANTA], 5 B B [ 1 28 D £F i 8 45 ELAAR L
W i — AR

3.TAR DNAZE G EH43 S5tau®EH  Yokota
S D BF ST BR , TDP-43 8 [ A tau & (LA T F
PP F R R E RPN Z W . Higashi
SR B BT R it B R E A AR
TDP-43 25 [ BH Pk (4 1 5T A2 8 4K DL K vau 25 11 BHAVE B9
2 JE A o 9 4% LA T Rl — M 490 . Amador-Ortiz
S5 U Arai B COHAIE S, TR P BRI R E A
1 28 0 5 A5 Y0 PR A7 AE TDP-43 25 11 Fl tau 25 1YL {4
W EEMSE . R WA E 2L TR B4 I
A UL {H Robinson 28 7 ¢ F FTLD -tau .5 1 /Y
TDP-43 £ (UL . FTLD-TDP-43 . A filiz 8 i £ o0
5 (MND) W tau 25 FH TR A 55, I TC BH 4 1) tau 25
15 TDP-43 & [1 2 [ i A B.AEH

4. TAR DNA 45 & & 143 5a- % fil % &E A

Higashi %5 ™ (B 58 0 /R, 5 00 6 ) VA i 1 35 1

TE TDP-43 28 11 PHM: M 5 A2 86 14 5 «-Syn BHAE B2 Ji7 Y
#% Gy /M ILAF F W] —dr o0, PR R (A s fr 7E
W ES . Arai F DB BN, S AR B E
TDP-43 £ [ 5 «-Syn FL A7 T #it 28 50 il Jot A 3 14, (AL
KZHa-Syn FHMER L HRLZ TDP-43 E .

L5 TR H UL B4 b AR M 3 A7 AR A%
o B AR Bk 6 A% TR R %) RO 1 2 2 3 ek
A, 9 BEAE B PR 9T SR, A AR R X B el 2 AR
s £ 3 M 4 2 BEE R DT  — R4y o LAk, B
VLB ST BN, A 2 AR PR A A A B R 1 AR GA
IS Al fig R i — 20 5 7R X 28 B 1 0T AE 4 AR
PR &5 LT T R AR R R AR R T A R R
PRAR P K ME TR T SR T B 1 T 5% T 1) R 5 s

Z % X W

[1] Uchikado H, Lin WL, Delucia MW, Dickson DW. Alzheimer
disease with amygdala Lewy bodies: a distinet form of alpha-
synucleinopathy [ J]. J Neuropathol Exp Neurol, 2006, 65:685 -
697.

[2] Leverenz JB, Hamilton R, Tsuang DW, Schantz A, Vavrek D,
Larson EB, Kukull WA, Lopez O, Galasko D, Masliah E, Kaye
J, Woltjer R, Clark C, Trojanowski JQ, Montine TJ. Empiric



AR BAC A S E 2 A 2018 9 H A 18 555 9] Chin J Contemp Neurol Neurosurg, September 2018, Vol. 18, No. 9 - 701
refinement of the pathologic assessment of Lewy - related [21] Miklossy J, Steele JC, Yu S, McCall S, Sandberg G, McGeer

[7]

[12]

[13]

[14]

pathology in the dementia patient[J]. Brain Pathol, 2008, 18:
220-224.

Nelson PT, Abner EL, Patel E, Anderson S, Wilcock DM,
Kryscio RJ, Van Eldik LJ, Jicha GA, Gal Z, Nelson RS, Nelson
BG, Gal J, Azam MT, Fardo DW, Cykowski MD. The amygdala
as a locus of pathologic misfolding in neurodegenerative diseases
(511 Neuropathol Exp Neurol, 2017, 77:1-19.

Fu J, Wang SP, Li L. Advances in functional research of
amygdalal J]. Binzhou Xue Yuan Xue Bao, 2009, 25:61-63.[ f
R, BV, &5 SRR L], BN 5 B 5
fi2, 2009, 25:61-63.]

Li T. Research status of amygdala cluster anatomy[J]. Guo Wai
Yi Xue (Shen Jing Bing Xue Shen Jing Wai Ke Xue Fen Ce),
2002, 29:424-427.[ 45 . AL Ak T A0 B SEBR (] IS0
[ 2% (i 25 2 i 2 AR50 ), 2002, 29:424-427. ]

Jacobson S, Marcus EM. Neuroanatomy for the neuroscientist
[M]. New York: Springer, 2007: 342-345.

Le DJ. The amygdalal J]. Curr Biol, 2007, 17:868-874.

Wang Y, Mandelkow E. Tau in physiology and pathology [J].
Nat Rev Neurosci, 2016, 17:5-21.

Dickson DW. Neuropathology of non - Alzheimer degenerative
disorders[ J]. Int J Clin Exp Pathol, 2009, 3:1-23.

Freeman SH, Spiresjones T, Hyman BT, Growdon JH, Frosch
MP. TAR - DNA binding protein 43 in Pick disease [J]. J
Neuropathol Exp Neurol, 2008, 67:62-67.

Soma K, Fu YJ, Wakabayashi K, Onodera 0O, Kakita A,
Takahashi H. Co - occurrence of argyrophilic grain disease in
sporadic amyotrophic lateral sclerosis [J]. Neuropathol Appl
Neurobiol, 2012, 38:54-60.

Forman MS, Schmidt ML, Kasturi
JQ. Tau and
amygdala of Parkinsonism-dementia complex patients of Guam
[J]. Am J Pathol, 2002, 160:1725-1731.

Colom-Cadena M, Gelpi E, Charif S, Belbin O, Blesa R, Marti
M]J, Clarimén J, Lleé A. Confluence of a-synuclein, tau, and B-

bodies [J]. J

S, Perl DP, Lee VM,

Trojanowski alpha - synuclein pathology in

amyloid pathologies in dementia with Lewy
Neuropathol Exp Neurol, 2013, 72:1203-1212.
Fujishiro H, Tsuboi Y, Lin WL, Uchikado H, Dickson DW. Co-
localization of tau and « - synuclein in the olfactory bulb in
Alzheimer’s disease with amygdala Lewy bodies [J]. Acta
Neuropathol, 2008, 116:17-24.

Kalaitzakis ME, Gentleman SM, Pearce RK. Disturbed sleep in
Parkinson’s disease: anatomical and pathological correlates[J].
Neuropathol Appl Neurobiol, 2013, 39:644-653.

Togo T, Sahara N, Yen SH, Cookson N, Ishizawa T, Hutton M,
de Silva R, Lees A, Dickson DW. Argyrophilic grain disease is
a sporadic 4-repeat tauopathy [J]. J Neuropathol Exp Neurol,
2002, 61:547-556.

Jellinger KA. Different tau pathology pattern in two clinical
phenotypes of progressive supranuclear palsy[J]. Neurodegener
Dis, 2008, 5:339-346.

Hepp DH, Vergoossen DL, Huisman E, AW;
Netherlands Brain Bank; Berendse HW, Rozemuller AJ, Foncke
EM, van de Berg WD. Distribution and load of amyloid - beta
pathology in parkinson disease and dementia with lewy bodies
[J1.J Neuropathol Exp Neurol, 2016, 75:936-945.

Villar - Piqué A, Lopes da Fonseca T, Outeiro TF. Structure,

Lemstra

function and toxicity of alpha-synuclein: the Bermuda triangle
in synucleinopalhies[ﬂ. J Neurochem, 2016, 139:S240-255.
Hamilton RL.
neuropathological review of 145 cases using alpha - synuclein
immunohistochemistry[ J 1. Brain Pathol, 2000, 10:378-384.

Lewy bodies in Alzheimer’s disease: a

[25]

[26]

[29]

[33]

[34]

EG, McGeer PL. Enduring involvement of tau, B -amyloid, o-
synuclein, ubiquitin and TDP-43 pathology in the amyotrophic
lateral sclerosis/parkinsonism dementia complex of Guam (ALS/
PDC)[J]. Acta Neuropathol, 2008, 116:625-637.

Lippa CF, Schmidt ML, Lee VM, Trojanowski JQ. Antibodies to
alpha-synuclein detect Lewy bodies in many Down’s syndrome
brains with Alzheimer’s diseaselJ]. Ann Neurol, 1999, 45:353-
357.

Cykowski MD, Coon EA, Powell SZ, Trojanowski JQ. Expanding
the spectrum of neuronal pathology in multiple system atrophy
[J]. Brain, 2015, 138:2293-2309.

Uchikado H, Delledonne A, Ahmed Z, Dickson DW. Lewy
bodies in palsy
independent disease process [J]. J Neuropathol Exp Neurol,
2006, 65:387-395.

KA, Murray ME, Whitwell JL, Tosakulwong N,
Weigand SD, Petrucelli L, Liesinger AM, Petersen RC, Parisi
JE, Dickson DW. Updated TDP - 43 in Alzheimer’s disease
staging scheme[J]. Acta Neuropathol, 2016, 131:571-585.

Uryu K, Nakashima-Yasuda H, Forman MS, Kwong LK, Clark
CM, Grossman M, Miller BL, HA, Lee VM,
Trojanowski JQ, Neumann M. Concomitant TAR-DNA -binding

protein 43 pathology is present in Alzheimer disease and

progressive  supranuclear represent  an

Josephs

Kretzschmar

corticobasal degeneration but not in other tauopathies [J1. 1
Neuropathol Exp Neurol, 2008, 67:555-564.

Tan RH, Kril JJ, Fatima M, McGeachie A, McCann H,
Shepherd C, Forrest SL, Affleck A, Kwok JB, Hodges JR,
MC, Halliday GM. TDP - 43
pathological identification of brain
clinical phenotypes[J]. Brain, 2015, 138:3110-3122.
Brettschneider J, Del TK, Irwin DJ, Grossman M, Robinson JL,
Toledo JB, Lee EB, Fang L, Van Deerlin VM, Ludolph AC, Lee
VM, Braak H, Trojanowski JQ. Sequential distribution of pTDP-
43 pathology in behavioral variant frontotemporal dementia
(bvFTD)[J]. Acta Neuropathol, 2015, 129:929.

Higashi S, Iseki E, Yamamoto R, Minegishi M, Hino H,
Fujisawa K, Togo T, Katsuse O, Uchikado H, Furukawa Y,
Kosaka K, Arai H. Concurrence of TDP - 43, tau and « -
synuclein pathology
dementia with Lewy bodies[ J]. Brain Res, 2007, 1184:284-294.
Uchino A, Takao M, Hatsuta H, Sumikura H, Nakano Y,
Nogami A, Saito Y, Arai T, Nishiyama K, Murayama S.
Incidence and extent of TDP-43 accumulation in aging human
brain[J]. Acta Neuropathol Commun, 2015, 3:35.
Nakashima-Yasuda H, Uryu K, Robinson J, Xie SX, Hurtig H,
Duda JE, Arnold SE, Siderowf A, Grossman M, Leverenz JB,
Woltjer R, Lopez OL, Hamilton R, Tsuang DW, Galasko D,
Masliah E, Kaye J, Clark CM, Montine TJ, Lee VM,
Trojanowski JQ. Co-morbidity of TDP-43 proteinopathy in Lewy
body related diseases[J]. Acta Neuropathol, 2007, 114:221-229.
Yokota O, Davidson Y, Bigio EH, Ishizu H, Terada S, Arai T,
Hasegawa M, Akiyama H, Sikkink S, Pickering-Brown S, Mann
DM. Phosphorylated

sclerosis  in

Kiernan proteinopathies:

regions differentiating

in brains of Alzheimer’s disease and

TDP - 43 pathology and hippocampal

progressive  supranuclear palsy [J]. Acta
Neuropathol, 2010, 120:55-66.

Popescu A, Lippa CF, Lee VM, Trojanowski JQ. Lewy bodies in
the amygdala: increase of alpha - synuclein aggregates in
neurodegenerative diseases with tau-based inclusions[J]. Arch
Neurol, 2004, 61:1915-1919.

Li X, James S, Lei P. Interactions between alpha-synuclein and
tau protein: implications to neurodegenerative disorders [J]. ]

Mol Neurosci, 2016, 60:298-304.



702 - P BT 2R 28 5 2018 4F 9 145 18 559 Chin J Contemp Neurol Neurosurg, September 2018, Vol. 18, No. 9

[35] Amador-Ortiz C, Lin WL, Ahmed Z, Personett D, Davies P, [J]. Acta Neuropathol, 2009, 117:125-136.
Duara R, Graff-Radford NR, Hutton ML, Dickson DW. TDP-43 [37] Robinson AC, Thompson JC, Weedon L, Rollinson S, Pickering
immunoreactivity in hippocampal sclerosis and Alzheimer’s BS, Snowden JS, Davidson YS, Mann DM. No interaction
disease[J]. Ann Neurol, 2007, 61:432-435. between tau and TDP -43 pathologies in either frontotemporal
[36] Arai T, Mackenzie IR, Hasegawa M, Nonoka T, Niizato K, lobar degeneration or motor neurone disease [J]. Neuropathol
Tsuchiya K, Iritani S, Onaya M, Akiyama H. Phosphorylated Appl Neurobiol, 2014, 40:844-854.
TDP-43 in Alzheimer’s disease and dementia with Lewy bodies (I H 193:2018-07-02)

WFNS Congress Beijing 2019

Time: September 9-12, 2019

Venue: Beijing, China

Website: http://www.wfns2019.org/

The WFNS Congress Beijing 2019 will be held on September 9-12, 2019 in Beijing, China under the auspices of the World
Federation of Neurosurgical Societies (WFNS), which is hosted by the Chinese Medical Doctor Association and Chinese Medical
Association.

Founded in 1955, The WENS is a professional and scientific non - governmental organization comprised of 130 members
including 5 continental associations, 119 national or regional neurosurgical societies and 6 affiliate societies. WFNS is the highest
academic organization of neurosurgery and the family of all neurosurgeons around the world. The WFNS Congress plays an
important role in enhancing medical technology, strengthening academic exchanges and promoting collaborative research and
exploration in neurosurgery and related disciplines.

"Glorious Neurosurgery" is the theme of WEFNS Congress Beijing 2019. We will hold the opening ceremony on the Great
Wall in the golden season. The conference hall is adjacent to the "Bird’s Nest", the main venue of the 2008 Summer Olympics
and the 2022 Winter Olympics. Apart from a perfect scientific program, we will work hard to organize a wealth of cultural
activities and very interesting tours for you and your companions. We will also invite 150 young neurosurgeons from the
developing countries especially along the "Belt and Road" regions to attend the congress free of registration fee, food and
accommodation. Furthermore, we will provide international return fares and a month-long clinical training afterwards in Beijing to

50 of them free of charge in food and accommodation.

Fifth European Stroke Organization Conference

Time: May 22-24, 2019

Venue: Milan, Italy

Website: http://eso—conference.org/2019/

The 5th European Stroke Organization Conference (ESOC) will take place in Milan, Italy, on May 22-24, 2019. ESOC 2019
will build on the enormous success of the last four European Stroke Organization (ESO) Conferences. ESOC is Europe’s leading
forum for discussing and disseminating the latest advances in stroke care.

Over 1800 abstracts were submitted to ESOC 2018 in Gothenburg. In the large clinical trials sessions, results from 10 major
randomized controlled trials (RCTs) were presented, many of which with accompanying high impact publications. Our delegate
numbers continue to grow year on year and we are confident ESOC 2019 will be the largest yet.

One of the highlights of ESOC 2018 was the presentation of the "European Action Plan 2018-2030" which builds on the
experience and the format of the previous Helsingborg Declarations. This document was written by ESO in cooperation with the
patient organization Stroke Alliance for Europe (SAFE), with the involvement of the World Health Organization (WHO).

ESOC 2019 will see presentations of major clinical trials, state-of-the-art talks by renowned clinicians and researchers and

receive updates on the latest guidelines. We will be joined by the Italian Stroke Organization.



