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[ Abstract)

Alzheimer’s disease (AD) is a neurodegenerative disease of unknown etiology and

pathogenesis. The typical pathological changes of AD include neuritic plaques [NPs, senile plaques (SPs)]

with deposition of B-amyloid protein (AB) and neurofibrillary tangles (NFTs) due to abnormal aggregation of

tau protein. Researches show that cholinergic system is related to AD, and butyrylcholinesterase (BChE)

plays an important role in AD. This article reviews the important role of BChE in the pathogenesis of AD.

[Key words] Alzheimer disease; Butyrylcholinesterase;

B IR 9 T BR 9 (A D) B L 78 g PHE o3 7 2 B - U M
FEEE F (AR) VTR 1) #h 28 R AL BE[ NPs, JRFR 45
BE(SPs) ] Fl tau 2 11 5% % R AL TE 410 #4468 5L 2 4k 4
45 (NFTs) , LA R 2 ot il e il 2% 28 fih 53 % 11 90k
25 LT S o (E H A B DR AR R 9 AL o 1 R 1)
A S W] RE 2 22 TR 2 3 ()4 T B, A st S
AL ABHLH L vau B (AL L #2538 5 ML AN AR
Ak 07 SBL R 45 o AR 9 S, AT R I RO 1 K
HE R H B AT RE 2R 45, b Tk AR R 7 ( BChE)

doi: 10.3969/1.issn.1672-6731.2017.12.013

P M7 300350 K HE T FRIIES B pf 28 YRR S e Tl i i 4 5
P2 AR PETE RS S (R R, L 5) ;100029 dbat, i H A& 4 B5 B #
ZNBHCEIAR, Z P AR EhHS) 5100730 P IE BS 2 BL 4 Be Jb 5t B
HIEE 2 e b 50 D A0S B o 22 B (2R 4E 05 ) 5100730 b 5T B2 e 2 4F 1
SEWRTE T R AR LR 2l (TR

EIRVE - 22 33 (Email : jiyongusa@126.com)

Review

RAEEBAMER . AU T R 6 i 7 B R 2%
T BRIS 2 9s AIL A Hh ) T AR EA T 25 A

— 17T LG I A R R 2 R G i g
4 AN 43 A

T BE 22 45 22 35 6 i 2 BE AR AR ( ACh) 3 LA e A
R R 2 T R N R G, )TIZ A A TR R G
TN B A L 2B IR Y A B 3 A T 5 i
AU RS, Fh IELB 2 ok A% i ( Ch ATT) A A0 AR AR 2 15 4t
it A G B, IRk 22 2 ) B, 4 5% fl )5 R 5 2
g (M) 32 R R0 00 B 4 (N 52 4, 51k A= #8500 5 1t
J&i Tk ARG 55 37 1A A B, 28 5 fl [ B P 1) R e
it (ChE) 7K fift Jy BT AN 2, 1 1 2% 34 , 358 43 IR il ¢
il 15 FC AEL B 7% 32 R (ChT) B 37 W i 1 R . Rk
g & — 2S WA 1T, 43 R £ Tk IELAA G 73 ( AChE) 1T ik
JOEL T ik Tl G v T UL A O R 2 2 A
20% . Z, T FE B3 6 186 o5 80% o T B AV Ak 7 il 2 24



. 934 - o AR R A A 2017 AR 12 1A 17 B4 1200

Chin J Contemp Neurol Neurosurg, December 2017, Vol. 17, No. 12

SR TR G X R LA, 4y MR (G L RIR(G2) Al
PUSRAR(G4) e 3 Fp il Y, o G4 7 78 7E TF 8 figi 20 21
Tl o 1 N 0 W 2 1 Ny U/ Y 3R
BREEG IR 408 G1.G2 Fl G4 2L 3 R &Y, HIF 5 il 4121
H DL G4 RS 32 T A e G R SRR T A
25 18 5T A0 I, 3 A T RO R RS )2 I A AR R
Fr Jil 5 2 T JIEL 66 75 T 3% 3K T #l Z2 o MR Rl o€, )
1250 A R R ST 2 AR R R RN TR AR
T P il A () 15 2 TR BB 1) 4 1%

BRI B R A R R 2T
1o AEL i i il % 3K A8 Ak

TE BT R % g SR 1 0 5 R e AR b, T R
R 1 T 1) 2 A 0 R R R R AL A e (1) T
o JIRL ik 5 ity o A8 A < 0 9 R, A BT R 2%V BR O
Rt R, £ T IR B R B G 1AL = B 0, G4 T
Y B RO/ 5 T B JIE BRI G R B R 3 I
SR TR A A L B R P R R I AL AT
Pk JEL 1 i G 1 I B 5% 5 TS 30% ~ 60% , W] RE 2
Pl T M 5 200 6 05 T T O O, T G4 I
RS m D B AR Y. Ogane A SR B
N, IR 6 BE A B, BT R Pk v B AR A T
TO0 1 TR A% . T A6 1 7 G4 I 78Y 3R 5K O, 43 )
KT % 45% 1 47% . WEAE £ Tt AR 18I 16 25 St 114 ik
AT Tk IR 6 TR T S O, R M e BT T g JIE e
i it/ 2 T FEL G696 B A H 0.60 TR & 1170 (2) T
o JIRL ik 5 il 0 A8 A < O 9 R BT R R T R O AR
B R R A R AR, R R 5T 2 T AR e
fiff % 1 2 R AR O LB IE E G AL ZURE K 10% ~
15% , T 1 19k IR 6 T g 0% 2 32 v o, e Al T
120% 7o (3) T Tk AV 66 /R il 2 3 355 067 A8 4k - Tk AR
il T Tl 5 3K I AL Y A Ak o g BT ORI B e
Darvesh " X} DA 1 3 B8 1F & 25 A1 BT 2R 2% T 2R 4 AR
HR B AT T IR A R L, S5 R BOR LA
Iy BE E F A R LT N 2R A T A 66 R
17 B] 2R % Vg R 400t B 5T T I il R Ak UK
S R o AT L B BT R 2 T SR e R
J& Tk AR A T R 0 o S R X R T
PERG SR RIRERAL B H B R 2 BT, $2O8 T R E
18 T T T R 2 Ak A 5 NN B B = (B A A
WTEHK R o

AW IR, BTIR P BR324 2 R R I
O 248 R /0N S JO 40 38 A G A A 28 A M B S
A Y BATJR i R R R R BE R A

25 AT 2 g2 b T O PO R S 2 T T RE R
A3 5T TR REL 6 A ) e 2 R R 400 A g A T S
H AT Ry, A B BT IR 2% 1 BRI & 9 ML 1) a0 22 3R
5, I A OBUR B A BT SR A R
Guillozet 25 X 1E 5 A BT IR 2% v 2R 58 & 9k 4T
i 2 23 A @RI T T AL G645 R ORI R X
HEE M R o A B Y% €0, 52 PH M T T Tk JIF Ak 7 il s 2
S S 5 BT R TR R A A ORI R T A B R I
i ity o €0 2 522 PP, R B T I IR AR R 7 2 5 AR BUR
PO E IR, IF B BT e & R BRETE BT, S
HABUIH A BV = B rEn i . Layeru{ﬂ\ﬂﬂ T
ok JIFL ik P it P LA AR 2 BT JR % g R AR A I 4 2
2 43 Pk B3 5 O b R £ 5k AR 680 K OF, ] DL
HE A 28 0 R 28 B 520 048 . Reid A1 Darvesh ™
X BChE 35 [H] g [ 0 A i Bk 149 AT 21 2 18 R 9 /1N LA
RUGEAT Bk 20 20T Ik A 6 75 T U €, 25 R R, BChE
J TR i B /0N BRUA Mg B2 T gk Rk P 4 2 52 B
Z, Tk R i il e € 5t PHPE 5 BCRE 35 TR 3 B3 4 /D R
i 4140 AR 7% 4 BCRE i [R5 i Bk 21 W 408 ik /0> (I
PEWE > 70% HEPE I 20%) o I, AT XX BChE
HE TR R I R A I ) BT R e RO A B /N B R AT
fili 2 23 AR YL, 45 R B R, BChE 55 [R &l 5% /) 5L
o AR e RSN A BUCRL I > P, R
BH A T 6 AR Ak g 6 A5 AR AT DA > AR TR . LU,
BT % o T BRI & 5 0 R Aok A v, B 1 Bl i I
A B AT L 43 06T AE B T L LT TR I R 1 O A
TR T BT R U BR s 1) EEZEFR TS

=TT AR T Tl 7 AT 21 % v SR O o 3L AR A
HLH H A

Z WUE Y 45 S R, T T A6 1 i BT R % i
BRI K 5 i e 2ok B b B A o B A B A L
il Lo ey T T R 22 T A e e
FEIR T PP 4 AN, B4 AT TR R 5 i B R
PG R R L R R, 2R T AN e A RS A
B2 TR YR & R 5, 4y s 0 T 1 AR R i 24 X £k
St RIAH G B R R R R SRR IR YR 2
JoT AR A 2 T R 43 g 38 n L 3R 3R R A DA 5 | A IR
A BE Al 25 3 BT A% 8 W A, S 3RO i i BT R K v R
Wio oy —J7 I, T R R R G B 5 A B AR AR - B
IR DI R e 5 R R, T O T R o BT
RAVEBEIE BRI, A ABUURL, I 189 Jin#f 28 2% 1 BE
Bk, 25 AR T B IR 5 1 AR AT LA A5 N A%
fiE A 22 or 2 i T fi L HL A 22 4 P B ) 1 o 2 Mg 5 4



B A B 24 A 2017 4 12 A5 17 55 1200

Chin J Contemp Neurol Neurosurg, December 2017, Vol. 17, No. 12

935

i 384 AT B FEL G R O P o, A A B AR T e
T BT 2 5 T SR 4 A0 15 o

DU T Lk P A 400 5 0 5 T BT 2 T R
Wit 5 B R B 22 14k 408 2 WA T 1Bt R el s I A e

IR R B & s ML A v ) 4 R T T AIEL 8 4
) 38 A BT R R e B IR T R Rz — o AL
f9 B 2 H I ME — A £ TR I 6 75K 5 AT T6E AIE g6 i
XCE A o Birks Ml Grimley ' #E47 1 Meta 73 #7144
A 13 35 B HLE Bl R L 45 2R R 2 R R A
FE , 3 B0 B AT DL e e R K TR 3B A A
MIBEM H ARG ShBE S o IRAT W B, A3
{1 B AT LA BT R R RO AR RS ARE IR Y. v
TF RFE A Bl AL X BRI DR 3 38 aE 52 T 1 JIEL ik 1 1 400
R0 E ek DA 25, Ti) B e, ik A5 O A BT R 245 )

25 L i B B 22 0 E H0 2R 1D AIEL A P

T BT 7 o vt R 14 5 o ML v 2 4 EE AR T EL
o 5 2 i 55 i R AIF 5T B WX — ML, A B TR

BT

2 BRI B DR R R AL DA R ) T

WS IR T R AR Y R

[1]

[2]

[8]

(9]

[10]

[11]

Z £ x Wt

Braak H, Braak E. Neuropathological stageing of Alzheimer -
related changes. Acta Neuropathol, 1991, 82:239-259.

Braak H, Del Tredici K. Alzheimer’s disease: intraneuronal
alterations precede insoluble amyloid - B formation. Neurobiol
Aging, 2004, 25:713-718.

Braak H, Alafuzoff I, Arzberger T, Kretzschmar H, Del Tredici
K. Staging of Alzheimer disease - associated neurofibrillary
pathology using paraffin sections and immunocytochemistry.
Acta Neuropathol, 2006, 112:389-404.

Tatarnikova OG, Orlov MA, Bobkova NV. Beta-amyloid and tau-
protein: structure, and prion - like
Biochemistry (Mosc), 2015, 80:1800-1819.

Huang Y, Mucke L. Alzheimer mechanisms and therapeutic
strategies. Cell, 2012, 148:1204-1222.

Cai ZY, Zhao B. Alzheimer’s biology.
Beijing: Science Press, 2016: 5-20.[ 8 75 A&, #X sk, B /K 2 i Bk
oy TR, JEAt BRE AL, 2016: 5-20.]

Darvesh S,  Hopkins DA, Geula C. Neurobiology of
butyrylcholinesterase. Nat Rev Neurosci, 2003, 4:131-138.
Arendt T, Bruckner MK, Lange M, Bigl V. Changes in

acetylcholinesterase and butyrylcholinesterase in Alzheimer’s

interaction, properties.

disease molecular

disease resemble embryonic development: a study of molecular
forms. Neurochem Int, 1992, 21:381-396.

Atack JR, Perry EK, Bonham JR, Candy JM, Perry RH.
Molecular

forms of acetylcholinesterase and

butyrylcholinesterase in the aged human central nervous
system. J Neurochem, 1986, 47:263-277.

Mesulam M, Guillozet A, Shaw P, Quinn B. Widely spread
butyrylcholinesterase can hydrolyze acetylcholine in the normal
and Alzheimer brain. Neurobiol Dis, 2002, 9:88-93.

Darvesh S, Grantham DL, Hopkins DA. Distribution of

butyrylcholinesterase in the human amygdala and hippocampal

[19]

[20]

[21]

[22]

] Siek GC, Katz

formation. J] Comp Neurol, 1998, 393:374-390.

LS, Fishman EB, Korosi TS, Marquis JK.
Molecular forms of acetylcholinesterase in subcortical areas of
normal and Alzheimer disease brain. Biol Psychiatry, 1990, 27:
573-580.
Giacobini E. Selective inhibitors of butyrylcholinesterase: a
valid alternative for therapy of Alzheimer’s disease? Drugs
Aging, 2001, 18:891-898.

Moral - Naranjo MT, Cabezas - Herrera J, Vidal CJ, Campoy FJ.
Muscular dystrophy with laminin deficiency decreases the
content of butyrylcholinesterase tetramers in sciatic nerves of
Lama2dy mice. Neurosci Lett, 2002, 331:155-158.

Ogane N, Giacobini E, Struble R. Differential inhibition of
acetylcholinesterase molecular forms in normal and Alzheimer
disease brain. Brain Res, 1992, 589:307-312.

Nordberg A, Ballard C, Bullock R, Darreh-Shori T, Somogyi M.
A review of butyrylcholinesterase as a therapeutic target in the
treatment of Alzheimer’s disease. Prim Care Companion CNS
Disord, 2013, 15(P I ):pcc.12r01412.

Giacobini E. Butyrylcholinesterase: its function and inhibitors.
Berlin Heidelberg: Springer, 2003: 199.

Darvesh S.
Alzheimer’s disease brain. Chem Biol Interact, 2013, 203:354-
357.

Meda L, Baron P, Scarlato G. Glial activation in Alzheimer’s

Butyrylcholinesterase  radioligands  to  image

disease: the role of Abeta and its associated proteins. Neurobiol
Aging, 2001, 22:885-893.

Wright CI, Geula C, Mesulam MM. Neurological cholinesterases
in the normal brain and in Alzheimer’s disease: relationship to
plaques, tangles, and patterns of selective vulnerability. Ann
Neurol, 1993, 34:373-384.

Mesulam M, Carson K, Price B, Geula C. Cholinesterases in the
amyloid angiopathy of Alzheimer’s disease. Ann Neurol, 1992,
31:565-569.

Lorenzen A, Samosh J, Vandewark K, Anborgh PH, Seah C,
Magalhaes AC, Cregan SP, Ferguson SS, Pasternak SH. Rapid
and direct transport of cell surface APP to the lysosome defines
a novel selective pathway. Mol Brain, 2010, 3:11.

Guillozet AL, Smiley JF, Mash DC, MM.
Butyrylcholinesterase in the life cycle of amyloid plaques. Ann
Neurol, 1997, 42:909-918.

Layer PG. roles of
embryonic links
Alzheimer Dis Assoc Disord, 1995, 9 Suppl 2:29-36.

Reid GA, Darvesh S. Butyrylcholinesterase - knockout reduces

Mesulam

Nonclassical cholinesterases in the

brain and possible to  Alzheimer disease.

brain deposition of fibrillar B -amyloid in an Alzheimer mouse
model. Neuroscience, 2015, 298:424-435.

Darvesh S, Reid GA. Reduced fibrillar B-amyloid in subcortical
structures in a butyrylcholinesterase - knockout Alzheimer
disease mouse model. Chem Biol Interact, 2016, 259:307-312.
Greig NH, Utsuki T, Yu Q, Zhu X, Holloway HW, Perry T, Lee
DK, Lahiri DK. A new

disease treatment:

B, Ingram therapeutic target in

Alzheimer’s attention to
butyrylcholinesterase. Curr Med Res Opin, 2001, 17:159-165.
Ballard CG. Advances in the treatment of Alzheimer’s disease:
benefits of dual cholinesterase inhibition. Eur Neurol, 2002, 47:
64-70.

Lane RM, Potkin SG, Enz A. Targeting acetylcholinesterase and
butyrylcholinesterase in dementia. Int J Neuropsychopharmacol,
2006, 9:101-124.

Birks JS, Grimley EJ. Rivastigmine for Alzheimer’s disease.
Cochrane Database Syst Rev, 2015, 10(4):CD001191.

Gauthier S, Juby A, Dalziel W, Rehel B, Schecter R;



936 - B B 24 AR 2017 AF 12 A S 17855 123 Chin J Contemp Neurol Neurosurg, December 2017, Vol. 17, No. 12

EXPLORE Investigators. Effects of rivastigmine on common Res Opin, 2010, 26:1149-1160.
symptomatology of Alzheimer’s disease (EXPLORE). Curr Med (i A 91:2017-10-06)

- it PR I 2 AR -

RE MR RE,H3 K2TM-RT

doi:10.3969/j.issn.1672-6731.2017.12.015

Diffuse midline glioma, H3 K27M-mutant
YAN Xiao-ling
Department of Pathology, Tianjin Huanhu Hospital, Tianjin 300350, China (Email: [1934065@]26.com)

0
b
ot 4

T
ye 'fw_'{;;:.-, .

B1 Je¥BMBENENL HEREG x100 la
i e 2 A S B TR R ST MM S 1h R 46 A A
B8R, 22 B2 St BB We s, i
20 00 A% 5 PH PE R 38 H3 K27M-28 748 Sy 41 Uk~
et (EnVision ) x 100

Figure 1  Optical microscopy findings HE staining
x 100 Tumor cells had an astrocytic morphology
(Panel 1la). Nuclei of tumor cells were large and
pleomorphic  (Panel  1b). Figure 2 Optical
microscopy findings showed nuclei of tumor cells were
strongly  positive  for  H3  K27M - mutant.
Immunohistochemical staining (EnVision) x 100
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