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HRIETTVEM L L TOEBMIERIE< Y A
— Lo F AN L B ERYEIID TORE -

GIRKFEFHEEFMRANEHRE (EE | BFEHRE)
B H F B

EBHIRAE M~ 7 X (motor neuron degeneration mouse, Mnd) (355 EMURBELEDEF NV & LTHE XN, FFEY
RIAF /) =V ADEFNTH LAREEITRE SN TV EEREBHREEOBERRZRTERNN TH S, KFETIIID
Mnd 23384, MBI AEHOMTICER L SN AEBHL 7 F 2 AVT, MEEBIIBITA2EBYE L #oMEHIzZo
WTOBT T o7, ZOFKR, Mod TRECHFRHERMOT 7 07 7 — 2 LM, 612IofilsEz 505 TR
MFAEREEEMIC L 2 F o B EIER L Tz, 2 OB E I Solanum tuberosum BEFE (Solanum tuberosum
aggulutinin), Vicia villosa 5t% 3% (Vicia villosa aggulutinin), wheat germ %% 3 (wheat germ aggulutinin) D& L 7 F > »8E &
TAHIEDPL2LVLI3EOERLAETLFV NS I U DTFEEL, Abrus precatorius %% (Abrus precatorius
aggulutinin), Ricinus communis Bt -1 (Ricinus communis aggulutininl) B THLI ENL T2 b —2EH S b= L&
FheZEMEER SN, SBHIZFO—EITE 7 H 7))+ F (monosialoganglioside, GM) Td 5 GM3 & 7' 12K
¥ (globotetraose, globopentaose) % & {r¥feE THh o7z, AFFEHERIL, MadWU R T AF ) =S ZADEFNVTH L
FRFET, CLATRARER LRI 2L 7 F U A AT ABIER L A OEAMESERT A RNOERET T

VTHBHIELERET S,

Key words Mnd mouse, lectins, lipofuscinosis, histochemistry, glycolipids

EEN MR Z M~ 7 2 (motor neuron degeneration mouse,
Mnd) & C57BI/6] 136 TH Gt BEMEDOBEHEN 2 R TEEH)
WThHh, Kg, FHEHEEMEFE(LIE (amyotrophic lateral
sclerosis, ALS) WEF N & LTHE &SNP, fEEMIIZE
"o 7y AEBMICIH T VIR RTINS X SEBI AR
ELEMRE L, REICEMBIEHMEL 2010256127 AT
BETH. BEZOMndid, HEE LMY
BIAFUBYWHE I bay P 7ATPEREBEE (ATP
synthase, ATPase) D722y FCOERITBDOLNLHI L
LEMS, BEBMMZITET A F)E 7 ZAF 2 (uvenile
neuronal ceroid lipofuscinosis, JNCL) O &EF N Cdh b & D
BEVHINTVDE YO L L—J CHERE O ERUE O
HOYRBENTEN, ZOEMECBMTFNVE LTOEHR
PEEENOOH B,

MBEILELO A4 F) KT AF ~JE (neuronal ceroid
lipofuscinoseis, NCLs) 1%, 7B (2 ikt % Mo eSR B Py 12
VRIZAF v Lidvo A FERITh 2 MM EOERE 2
BHZLFREMEL, Sa< b4 DDBRIER M ST

FH 101 A 6 B5AF, FR104E5 A 22 H%H

WBR—HORETHLY, BEOHNMEFEIZL-T, F
Ya—WR3I b3y F)7ATPaset 722 v b COEREIHE
L3R, MEEFOICHFROBEL 2D ) B L Shjop9,
ZORBFERAEIOVTIIEENREDL H 299, wihiz
L INSREBOE(LFN L ARBILRIZHS TR L, BIE
B b 2o FoA b, BEFNIIDEETHL L EN T
é E))l())l7)'

BERL 7 F v 2 H V- AR S R B L 2 O BT -
BINGERERMT 2 ik LCash, BIZINCLEE& G4
COBGRRFMBII OV TOREDI L SR TE P K
e, EdF oL 7 F o 2RV Mnd M IC BT 2 56
WHEEFORBIZI OV TOMITE RAT. TO S, MndT
W EZPHRARSRN O~ 71 7 7 — F LRI, HI AT
JEEEMAI L 7 F B ESERL T A I L RHEEAL,
GIEHIREAL 2 & LB S SR EOME 2 BT+ 5 2
EEHMT, SHICIOBFHRLNCLs TOHEZ LI L,
Mnd & NCLs ® & F4 B 12 3517 2 BEGHMG & O ME & A b2
FRIZOWTHE 21T 7.

Abbreviations : ALS, amyotrophic lateral sclerosis; APA, Abrus precatorius agglutinin ; ATPase, ATP synthase; Cer,
ceramide; ConA, concanavalin A; DAB, 3,3-diaminobenzidine tetrahydrochloride; DBA, Dolichos biflorus agglutinin;
Gal, galactose; GalCer, galactosyl ceramide; GalNAc, N-acetylgalactosamine; Gb4, globotetraose; Gb5, globopentaose;
GD, disialoganglioside; Glc, glucose; GluCer, glucosyl ceramide; GlcNAc, N-acetylglucosamine; GM,
monosialoganglioside; GT, trisialoganglioside; HPA, Helix pomatia agglutinin; JNCL, juvenile neuronal ceroid
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1. XEREM

Mnd (8:8#7 & 48 BHE) & IE ¥R~ 7 A (C57Bl/6)) &Y
¥ 7V 58T b)) — (Bar Harbor, USA) 25 AF L, KEE
AR ORRB W ICHE T A ESWTHEERL
7z,

. fEEROERE

F B ERETC, 0.IMY) Y EREH4 %87 7 A VAT LT
v T RELE L VERL AR, W, B8, LEmm §
s, AR, BRI, BIERERELL, B UEERCREE
ol 8774 yAEOH IO M-LT7um E/RF7
4 O EEB L, HESs, V7 Y=V T77A - 7Th—
(luxol fast blue, LFB) #zfs, F 4 - 7 — (nile blue, NB) 3¢
&, BIIFEEE v 7 (periodic acid Schiff, PAS) It & %7

Table 1. Antibodies used in this study

Eis

FRAMF IR & BB S TN L 7 F o bR e
WAL 7. F 2R RIS EERAE Y T H ICBIRE g 2 b
THWHRBECTHI LA IR Lo THIEL, 10 umE
DR 2 Ve L RIEHE LR LR SN L 7 F VB b gtz
i,

Il. feEmEftsie

REMEALFEE LT, =2—10741 5 4> b (Chemicon,
Temecula, USA), ¥ ¥ (DAKO, Carpinteria, USA), 72
3 » (Sigma, St. Louis, USA), £/ 70X 27Uty F
(monosialoganglioside, GM) 1, GM2, GM3, 7 T X¥ FHfE
(globopentaose, Gb5), 7 0AR > FUHE (globotetraose, Ghd),
L+ 7 N7 4T (Chemicon) IZx4§ B HEE AV CTHRE L7
(3 1). %3BGMI1, GM2, GM3, Gb5, Gb4 |23} ¥ B Hifkid 7 7
— Vo TEMASEECEUEFEBREEEN ORIt SN F
BEIEE Ly -y ) = VRIS THST 7 1 2 D,

Antibody to Dilution Kind of antibody Source
Neurofilament (NF-68) 1:100 Polyclonal Chemicon
Ubiquitin 1:300 Polyclonal Dako
Desmin 1:50 Monoclonal Sigma
Synaptophysin 1:100 Monoclonal Chemicon
GM1 1:50 Monoclonal Dr. Ariga*
GM2 1:20 Monoclonal Dr. Ariga*
GM3 1:10 Monoclonal Dr. Ariga*
Gb4 1:20 Monoclonal Dr. Ariga*
Gbs 1:10 Monoclonal Dr. Ariga*

GM, monosialoganglioside; Gb4, globotetraose; Gb3, globopentaose
* Department of Biochemistry, Medical College of Virginia, Virginia Commonwealth University.

Table 2. Lectins used in this study

Lectin (acronym) COFZE;‘;;:\S on Carbohydrate specificity
Abrus precatorius agglutinin (APA) 10 Lactose, 3 -D-galactose
Concanavalin A (Con A) 10 a -D-mannose, « -D-glucose
Dolichos biflorus agglutinin (DBA) 20 « -D-GalNAc
Helix pomatia agglutinin (HPA) 20 GalNAc
Lycopersicon esculentum agglutinin (LEA) 20 GlcNAc- 3 -(1-4)-GlcNAc
Limulus polyphemus agglutinin (LPA) 15 NeuNAc
Peanut agglutinin (PNA) 20 Terminal /3 -galactose
Ricius communis agglutinin-1 (RCA-1) 20 Lactose, Galactose
Soybean agglutinin (SBA) 20 a -D-GalNAc, « -D-galactose
Solanum tuberosum agglutinin (STA) 20 [3-(1,4)-GlcNAc], ;

Ulex europaeus agglutinin-1 (UEA-1) 20 a -L-fucose
Vicia villosa agglutinin (VVA) 20 a -D-GalNAc,
Wheat germ agglutinin (WGA) 20 [ A-(1, 4)-GlcNAc], 4, NeuNAc

GalNAc, N-acetylgalactosamine; NeuNAc, N-Acetylneuraminic acid (sialic acid); GleNAc, N-Acetylglucosamine.

lipofuscinosis; Lac, lactose; LEA, Lycopersicon esculentum agglutinin; LFB, luxol fast blue; LPA, Limulus polyphemus
agglutinin; Man, mannose; Mnd, motor neuron degeneration mouse; NB, nile blue; NCLs, neuronal ceroid
lipofuscinoseis; PAS, periodic acid Schiff; PNA, peanut agglutinin; RCA-1, Ricius communis agglutinin-1; SBA, soybean
agglutinin; STA, Solanum tuberosum agglutinin; UEA-1, Ulex europaeus agglutinin-1; VVA, Vicia villosa agglutinin;

WGA, wheat germ agglutinin
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0.3% EEELAKZEARBMA &/ — M2k o THEBEAL ¥
y—¥a&IE L, EEYFILEC LS IERFRNRTEIH £,
G0S I —RITIR & BB &7z, —RILIE L DRULHE, ki
L LT1000f5 ML 72 A F VT~ A =7+ FgG
#fifk (Vector Laboratories, Burlingame, USA), DWW TT7E Y ¥
—EFFURVFF Y- EEEGREES®, BBIETT
3 )R F ¥ (3,3-diaminobenzidine tetrahydrochloride, DAB)
WL HITV, AT REDY) TR EBETITo 7.

V. L7 F it

F 2R TEAF {bL 7 5~ (EY Laboratories, San Mateo,
USA) HHAW . REMAMIERE L R £/ T 7 1
v L7, AERESVEF S —Er Ik, ZBRTOTHEY
FFUALL Fr ERIB S, EFF ALY 7 F v id 2R
{# ¥ (Ca, Mg, Mn) #%0.2mEq/1 2\ L 2mEq/1 &t
002% b T4 M X100 N AIEERIRIEVE (pH 7.5) IZBRRIEE
2,5 10, 20pug/ml & 22 L) BEHLTERLL. 2nwT7EY

A

C—EFFrRLTF Y- EHEAK LRSS, DABIZ L
EREDR, NTNEV) S THREEIT o7,

V. MRS CEEA S
ELERSTIE, BRIER» LS ET—75CTREL
TR L BT A7, SERESTIEYuS P I X A HEIHE YV,
WEEOZ7OOFRVL, 2% /=), @1, LL,v/N 700
FIVL, A5 7=, FEEK (30:60:8, v/v) TEERIZHL
L7-#HIBEGE» 0 Y 7 ) 4 ¥ Fi EOMEIRE & hiEis g
#DEAEX 7 7 F v 7 AAB AFLIZE->THELE. T
suauaRlL, A% /7=, 0.2%CaClk (60:35:8, v/v) k&
WL CH#EB o< b5 71— (high performance thin layer
chromatography) LIZRERL, AV /7 —NFAFLyry )
—VREIZ L - TRB S THEMDOKS & EME L7,

FoEABME, FEEIERT 058D 4%SDS, 5% A L%
T rxg /=), 50mM b)) ARREWE (H7.5) CTELL, &
g% EL 72, SDSPAGE %472 o72%. #Mids <y

B

2%

"::;
g‘n

g fﬁ%ﬁ%ﬁf@%ﬁ% .

Fig. 1.  Histology of motor neuron degeneration mouse (Mnd)
central nervous system (CNS). (A) HE staining of 32-week-old
Mnd spinal cord. Autofluorescent and periodic acid schiff
(PAS)-positive granules (arrows) are widely distributed in the
large motor neurons of spinal cord and brain stem. (B) HE
staining of 32-week-old Mnd cerebellum. Purkinje cells are
relatively spared. No autofluorescent, luxol fast blue (LFB)-
positive and PAS-positive granules are seen in Purkinje cells.
(C) HE staining of 40-week-old Mnd spinal cord. Although
large neurons are mainly involved, no appreciable swelling or
deformity is seen in the motor neurons. No obvious difference
is detected quantitatively in the neuronal population between
Mnd and control mice in any anatomical location. Original
magnifications are x280 for (A) to (C) and each horizontal bar
indicate 5 pm.
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—TN—T§t, HAHViEo POl o—ABICEEL®, #
BHLEAF L 2 F L OREEEREIC L THEBRE L
728, g o2y ANFEA & R R M & o HE L 2R, i
L LB BA RS OB EIT- /2.

124 &

1. —hiaR ez

1. Mnd R

HE TiZ8B#sA» 5 16T cay bu— v e DEEIHL 2
Thdol. 24 5 A8 EETIE, HTHX, LFBREM,
PASI51%, NBRGHERARE, 5, HEBMENRE &R
FHEHMZIZED LN (K14), B L diEmLz. 2
o OEEE KB ORI RN zd, TrE=xil
Pz o (R 1B), FEERTALES)MEEIC O FHE LR,
EREBED SN o7 (W1C). BHD®EE, LFBEM, PAS
B, NBRMEh L P EREAO AR LR CED S

R, &L oMM CIIEREICREL, HEMRITERs
BB e dotz. I FO—VIYATIRINL ) &L
{PIEs9 5T, T ba—)v ki L CRERBRORD Y
BhoNLhol, Lo~ s077r—VEBRES)TO
BRI PR TR S NG h o 7.

2. Mnd [EFEN R

HE gefe T80, BB, W, BIEB L UBHHICER
WBERAGLEZ R o (F2A). FFRETEHRLEIROEEI:
FEAIE & b 2o hS/ N RATR I 2 IR O Ml o R &4
FEobHN (M2B). Zh 5O LFB, NBB X UFPAS T4
BaEN, BEAHET L L LIIWMLZ (®20). WHIFRIZE
RO OESIRD b aho iz, TR EZ
A, Wb ROLN Lo,

I. fREEBERSLUL 7 FB8IEE

1. Mnd AL

VT VPR R HERTRR E BC A L, KRB

Fig. 2. Histology of Mnd visceral organs. (A) HE staining of
40-week-old Mnd kidney. Renal involvement is not remarkable
even in the advanced stage. Original magnifications is x140.
horizontal bar indicate 5 um. (B) HE staining of 32-week-old
Mnd liver. Routine HE stain reveals round aggregates of
desmin-positive Ito cells scattered along the central vein. They
are stained lighter and contained smaller nuclei than
hepatocytes. No Ito cell can be identified in the control livers.
No sign of fibrosis is seen. (C) PAS reactions on 32-week-old
Mnd liver section. Positive PAS reaction is seen in Ito cell
Reaction is also positive for LFB stain as well as nile blue stain,
indicating lipid nature of storage material. Original
magnifications of (B) and (C) are x280 and each horizontal bar
indicate 5 pm.
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R EAEEDLNT, EEMHETIEE(EDO R 7.
COAFF UBHERNIE YT AEEENTHE LSS T
(Y vEE—H L Er ol E5IZL 2T CIIMENRL Y
GEMEE R S (3A, B), Shsanffifuiz~vroy
7Y THAEHM L., IO 7877 —Yd Helix
pomatia % (Helix pomatia agglutinin, HPA), Lycopersicon
esculentum S FE (Lycopersicon esculentum agglutinin, LEA),
Ricinus communis ¥:4£ 3% (Ricinus communis agglutinin-1, RCA-
1), Solanum tuberosum &£ 3% (Solanum tuberosum agglutinin,
STA), Vicia villosa B33 (Vicia villosa agglutinin, VVA),
wheat germ %£% 3 (wheat germ agglutinin, WGA)IZ & - T#:th
XR72A% (M3C, 3D), RO LA ISR E & 2B
MR ERCBREREL 2500, FREBMRIZIE

OEPCTHolz. 22 5F/3) A (concanavalin A, Cond) @
Mt geid 2o OMBENERYEE Y707 7 — JI0IER
bhNhhol, B3IV ITFrHBEEOKRET I D5,
IhB L7 F BRI PREAEANOEEMI RS R
O, KREY L REES I UFRES MM I EESe
TR L, BB ELS hh ok,

2. Mnd g FER2F

ST & R B B OB 2 f iR oM i L © % F
MR RO N o7z FFEIREEOMIET A I
T, Ito Ml & &2 SNz, HiGMS, HIGbd, FLGhsHLHK
TIE, BRHUFTOAINS OMBARICIERRICER SN
(E04A). BLGM1, FUGM2HUE T, Ito MM LG S ik
27z L7 F U HBEERETIR I NS OMIEIX WGAIZ X

Fig.3. Lectin histochemistry of Mnd CNS. (A) Wheat germ
agglutinin (WGA) staining of basal ganglia from 32-week-old
Mnd brain. The microglia or macrophages are intensely
stained by WGA. (B) WGA staining of spinal cord from 40-
week-old Mnd. Storage material is best seen in phagocytic
cells in the CNS. A few microglia or macrophages are more
intensely stained than spinal motor neurons. (C) Helix
pomatia agglutinin (HPA) staining of spinal cord from 40-
week-old Mnd. The perineuronal area are mainly involved, as
indicated by the distribution of HPA positive deposits and
macrophages in neuropil. (D) Solanum tuberosum agglutinin
(STA) staining of spinal cord from 40-week-old Mnd. STA can
also strongly stain the scattered macrophages. Original
magnifications of each picture is x280 and each horizontal bar
indicate 5 pm.
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Table 3. Binding of lectins to storage materials in Mnd tissue cells

Binding to

Lectin
Ito cell Cortical neurons Basal ganglia Motor neurons Macrophage

APA + - - - -
Con A - - - - -
DBA - - - - -
HPA + * * - +
LEA o+ +
LPA - - - - -
PNA - - - —~ -
RCA-1 +
SBA -
STA
UEA-1 —
VVA +
WGA +

H
H
|
+

|
|
|
|

+
.
N
.
N

|
I
|
|

+ =+ +
=+ + +

H H

The degree of lectin bindings to Mnd tissue cells: -+, storongly positive; +, moderately positive; +, weakly
positive; —, negative.

3

i

A | B

LA
"

Fig.4. Immuno- and lectin histochemistry of Mnd liver. (A) Immunohistochemistry of 36-week-old Mnd liver using anti-globopentaose
(Gb5) monoclonal antibody. Positive staining of Gb5 is identified in frozen sections with swollen Ito cells. (B) WGA staining of 36-week-
old Mnd liver. WGA is continuously and intensely bound with storage material in Ito cells in both frozen and paraffin sections.
Hepatocytes are not involved in the storage at all. Kupffer cells and Pit cells are not increased and Ito cells are the only cells involved in
storage activity in the liver. (C) HPA staining of 36-week-old Mnd liver. HPA can bind positively with Ito cells. (D) Limulus polyphemus
agglutinin (LPA) staining of 36-week-old Mnd liver. LPA does not stain Ito cells (arrow). Original magnifications of each pictures is x280
and each horizontal bar indicate 5 pm.
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ST et &N ([W4B), X 512 Abrus precatorius BREH
(Abrus precatorius agglutinin, APA), HPA, LEA, RCA-1, STA,
VVAT b ¥t EM729% (B14C), ConA, Dolichos biflorus £33
(Dolichos biflorus agglutinin, DBA), Limulus polyphemus 53 %
(Limulus polyphemus agglutinin, LPA), ¥ —7F v vV RES
(peanut agglutinin, PNA), KEEi#FE (soybean agglutinin,
SBA), Ulex europaeus G5 % (Ulex europaeus agglutinin-1, UEA-
1) Tlddes & a0/ (K4D).

A

Brain Liver
12345  GluCer 12345
g@*ﬁﬁ 7 GalCer o GluCer

e mw* LacCer P LacCer

GA2
GbA/GbS -, .. w 4m ..  Gb4/GDS

Brain
12345
A ) '&%
# b B
. aM3 e iERd . GM3
i ‘v‘ —— i — S GM2
cc:e_:u'a GD1a
DD DS GT1b o - o

Fig.5.  Glycolipid composition of brains and livers. Glycolipids
of brains (left) and livers (right) are as shown in high
performance thin layer chromatography plates. (A) Neutral
glycolipid composition of brains and livers from Mnd and
control mice. Neutral glycolipids bearing glucosyl ceramide
(GluCer), galactosyl ceramide (GalCer) and lactosyl ceramide
(LacCer) are the major components of brain. The
compositions of neutral glycolipids are essentially similar in all
Mnd and control brains. However, in Mnd livers, both GluCer
and LacCer increase progressively with age.
Asialoganglioside 2 (GA2), globotetraose (Gb4) and
globopentaose (Gb5) are not remarkable. (B) Acidic
glycolipid composition of brains and livers from Mnd and
control mice. The major components of acidic glycolipid are
monosialoganglioside (GM) 1, disialoganglioside (GD) 1a and
trisialoganglioside (GT) 1b. Those are slightly decreased in
the Mnd brains, while there is a slight increase of GM3 in
some Mnd brains and livers. Lane 1, 16-week-old control
mouse; Lane 2, 16-weeks-old Mnd; Lane 3, 32-weeks-old
control mouse; Lane 4, 32-week-old Mnd mouse; Lane 5, 40-
week-old Mnd mouse.

A
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66 —
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31~
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1234 5678

ot Sl

Fig.6. SDS-PAGE and Lectin blot of brain and liver

homogenate. (A) SDS-PAGE of brain and liver homogenate.
Lane 1, brain of 32-week-old control mouse; Lane 2, brain of
32-week-old control mouse; Lane 3, liver of 32-week-old control
mouse; Lane 4, liver of 32-week-old Mnd mouse. (B) Lectin
blot analysis on nitrocellulose membrane of the brain
homogenate. Lane 1, HPA blot of control brain (36 weeks
old); Lane 2, HPA blot of Mnd brain (36 weeks old); Lane 3,
STA blot of control brain (36 weeks old); Lane 4, STA blot of
Mnd brain (36 weeks old). (C) Lectin blot analysis on
nitrocellulose membrane of the liver homogenate. Lane 1 to 4,
lectin blot of whole liver homogenate; Lane 5 to 8, lectin blot of
liver stellate cell fraction; Lane 1 and 5, HPA blot of control (36
weeks old); Lane 2 and 6, HPA blot of Mnd (36 weeks old);
Lane 3 and 7, STA blot of control (36 weeks old); Lane 4 and 8,
STA blot of Mnd (36 weeks old). SDS-PAGE and lectin blot
analysis are not remarkable.
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. WEREESN

MAbELRhEERECE I VI VLT IF
(glucosyl ceramide, GluCer), #7 7 F ¥ V7 I K (galactosyl
ceramide, GalCer), 7 7 ') ¥ )b F I F (lactosyl ceramide,
LacCer) AEMA7E 07225, L Mnd L OMICHE L2 RER
Tedro7: (5A). FHED HE LN hEMHERE CIX6EL ED
) TR ETARSNES o2, ERAEHERETER
o 7o, Mnd T GluCer & LacCer DINATEES &1, BEAT
WL FoEEITL VO LR o (BEA). MUEHERET
W R R o 7oA, —EOBMEFTGM 3 DO
bhb I ENH o7z (E5B).

V. ZEEfHT

SDS-PAGE Cidfj, HFE b ICOBE/ Sy — Y I3F—T (K6A),
BREANY FOMBEEDbNLH 7. STAL S FIZHPAK
SUERIERE L L ARE TN, ATE, SEEEMMASm L b2
5o bz o7 (M6B, 6C).

% %=

Mnd &R ALS D E 7V & LT Messer 5 V™92 & ) #EF S
7. L# L Chou ® ik = ®Mnd 2NEBI MR TR ClEL
A PO ERENERT A —HOERRTH LWL R
WLz S SICEIE, MadZEIEE WD, MR
YRTAFURWE L I by FY 7 ATPase 7 2= b
COEBIERADONE I ERENS, INCLOETFTVTH LT
BEMASRIR KTV 5999,

A OBE T Pardo 59, Chou bPo#HE L ik, HOX
SeretE, LFB My, PAS BiEMEA S o, 77
Milar<wro7r—YICERLTWA I LPHERSAL, 86
1= Chou & PASEHE L 7= X 5 [ZFFIRPI 0 Tto Mg 12 b B S HER
&, LFBIEYE, PASHIMEMESERLCWA I EFHLDPER
Stz IS Mnd i EHIRREL TR S OBE L
HhREUYWEOLEAERB L HERN S L/, T Messer
5093 Callahan & YO L iz B2 1), FHGEEMHE L LK
BN, HIobEELERIRD SN o, EBEE
Bz oD P R AR ko b REAR, M, U A -V AR
1ZLAEE L, ALSEORBENEBRL IPLPIZRE > T
7o LU XRFUBHERIES, MEHMREREICG LSS
W ONI. TOEIZOVWTREALSTYMHRE L L TEH S
NTWB Y FTADEED PEgEorzds, ¥+ 7ADHKEERL
BAEYFT T4V OREEEI Y PO - L EELLE R
7o ARSIV F TR T 4 Y ORERARIEEE X F
L b —HEd, L7 AREEAOMRERAEARETOE
HIEH S The o,

Lo F L FOR RS, IThoERME LTV
AT HBENHEE L ko7, TORFRIE IR
Howra7r—YkofifgiciEbh, LidHRERDOR
NAHLFAPLROLNARE L IEMLZ. 2OV T U
SELICIE, WGA, STA, LEADHATAZ b 2%0L
AR DEE LT T2F V7 v aH 3 (N-acetylglucosamine,
GIcNAC) DHETET B Z L E R b/, SHIZAPA, RCA-1D
Hahbit, 72 F—2X (lactose, Lac) L ¥ F 7 F— A
(galactose, Gal) P& E N2 Z LR ShA, L L7 VER
L=< ) —A (mannose, Man) & ETNAH VA ELOTLET
brrEZONT.

#*

L F ARV O OB AEEERRTER O L0
I e R fn S S — Y ERT I EFMONT AP g
v ) 4L F—3 ATl ConA, DBA, SBA, UEALIZ L2
Mg pmEsn, BWRLY TS 4 TILE o CET Rtk
BhBLOND, Mnd £ bR 5 I WCADBEHFRA:
ConASHEMENIFLALLTIEDOND HIZH P, &
AHIZE FHBNEEWOCGMIY Y F U Y K=Y AWy
OR4 FHIBEEYA MO 74— (2990, 777
WER ——wy - By rHEY, - By ZRCEY,
T 2 fGEW, gy SV =Y AW, R T7 ey TI
RSB MARET A VY — AHERED, g-FI7 ¥
PRIBEY, o-/ 4732y —¥REEY, /7 CTT R
B AMEHEHRE? EM#HESh WS, LA L, Made
F—DL 7 F Bk sy — v 22 L MOBEHROMRE X, #
~EZEETRE VY. BIPE L o TEREDOL 7 F v
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Motor neuron degeneration mouse as a Model of Storage Disease. — Histochemical and Biochemical Analysis Using
Lectins — Kiyonobu Komai, Department of Neurology, School of Medicine, Kanazawa University, Kanazawa 920-
8640 — J. Juzen Med Soc., 107,203 — 213 (1998)
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Abstract

The autosomal-dominant motor neuron degeneration mouse (Mnd) was originally reported as an animal model for
amyotrophic lateral sclerosis (ALS). Recent studies suggested, however, that Mnd might be a model of juvenile neuronal
ceroid lipofuscinosis (JNCL). We applied biotinylated lectins to Mnd tissue to reveal the oligosaccharide residues in storage
materials. Biochemical analysis was also performed to further characterize the glycolipid and glycoprotein components in the
livers and central nervous systems (CNS) of Mnd compared to a control group. The accumulation of luxol fast blue (LFB)
and periodic acid Schiff (PAS) positive materials, mostly in the neurons, glial cells and macrophages was confirmed in the
Mnd mice. Also, we found characteristic changes in liver Ito cells containing LFB and PAS positive materials and
autofluorescent intracytoplasmic storage material, while no Ito cells were identified in the normal control livers. Immuno- and
lectin histochemistry clearly identified that glycolipids and lectin positive granules accumulate mainly in macrophages in the
CNS and Ito cells of liver colocalized with LFB/PAS positive materials. A biochemical study showed that both glucosyl
ceramide and lactosyl ceramide contents in the liver increased progressively with age. It is suggested the sugar component of
storage material contains glucosamine in oligomers as seen by positive staining with Wheat germ agglutinin, Solanum
tuberosum agglutinin and Lycopersicon esculentum agglutinin. It might also contain lactose and galactose residue as shown
by binding with Abrus precatorius agglufinin, Ricius communis agglutinin-1 and Vicia villosa agglutinin. Our lectin
histochemistry did not support the feasability of using Mnd as a model of INCL. We conclude instead that the Mnd carries a
complex storage disease of glycolipids and oligosaccharide conjugates of yet undefined nature in the CNS and liver.



