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Shinshu University
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The systemic membranocystic lesion (MCL) of the adipose tissue is characteristic of membia-
nous lipodystrophy (MLD). Similar lesions have been incidentally found in an autopsy case unrelat-
ed to MLD. In the present study, the incidental MCL was found in the adipose tissues of 22 cases
among 400 examined autopsy cases (5.5%) and 10 biopsy materials as a focal lesion, "membra-
nocystic degeneration"”, of the adipose tissue. In addition, these lesions were induced experimentally
in rabbit bone marrow by saponin injection and both fixed and unfixed tissue specimens obtained
from the incidental and the experimental materials were compared histochemically with that of
MLD. The peculiar membranous structures observed in degenerated adipose tissue of these three
groups showed bluish or yellowish autofluorescence, positive reaction for Sudan dye stainings and
also for various methods of phospholipid on frozen and even paraffin embedding sections.
Furthermore, they were stained for carbohydrate and protein. Sudanophilic materials of MCL were
not extracted with fat solvent, but were hydrolysed with KOH, and the biochemical analysis of
hydrolysates revealed a large amount of fatty acids. Thus, these membranocystic lesions of each
material were identically characterized and considered to be a stable complex of lipid, carbohydrate
and protein.
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Tahle 1 Age and sex distributions of autopsy cases showing the incidental

membranocystic lesion (MCL)

No. of No. of
Age cases examined (M:T) cases showing MCL (M : )

00— 9 73 (40: 33 1 (0: D

10 —~ 19 10 ¢ 6: 4 2 (1: D

20 - 29 17 (11: 8 1 (1:0)

30 - 39 23 (14: 9 2 (2: 0

40 — 49 44 (24: 200 3 (2: D

50 — 59 77 (65: 22) 1 (1: 0

60 — 69 92 (57: 35) 8 (3: 5

70 — 79 5 (35 21) 4 (2: 2)

over 80 8 ( 2: 6 0
Total 400 (244 : 156) 22 (12:10)
Table 2 Diseases showing the incidental MCL
Diseases No, of cases examined Cases showing the MCL

Malignant neoplasms 218 17
Leukemia 40 6
‘Acute leukemia (unclassified) 7 ~ 1
ALL 8 4
AML 18 1
CML 4 0
.Monocytic leukemia 3 0
Multiple myeloma 8 1
Malignant lymphoma 7 2
.Other malignant neoplasms 163 8
Diabetes mellitus 7 2
Diseases of nervous system 26 0
Collagén diseases 5 0
Other diseases of infancy 59 0
Others 85 3
Total 400 22
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Table 4 Biopsy cases showing the incidental membranocystic lesion (MCL)

Case No. Age. Sex Pathological diagnosis Tissue showing MCL
1 76 F fracture of neck of the femur granulation tissue in hip joint
) 78 M bursal cyst of the olecranial wall of cyst
region

3 53 F tendovaginitis stenosans tendon sheath

4 59 F bursitis of the foot joint mucous bursa

5 39 F dermoid cyst of the ovary content of cyst
calcinosis cutis of the femoral subcutaneous Hssue

6 61 F region ) c

58 F lippgranuloma of the femoral subcutaneous tssue

7 (Tokoro's case)| region

8 - . lipogranuloma of the gluteal subcutaneous tissue
region

9 5 5 recurrent lll?og.ranuloma of subcutaneous tissue
the gluteal region

0 5 M loose body of the elbow joint degenerated bone marrow
(olecranon)
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L3M-ciL <, 2 4L 6 » Ml L&
TR L, HE Lcu it &  — IR
BT OB MRS B BT
i,
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B I

inds, TR = RSO BRI A R R
IRANL, BRioACAET, fholgliakemrs, K
7o SICEB IR L o T,

c

FEIC Merck H8l+= v28E L, FHMCE -

ikt ol QWA 1 2 e i) o1 s Pk AN db o W i
HCE Lice @ 2P0 LE LT, JEIMlaD
MR O TR 4 U, OB BN DB E B
b9 %, [FRRCHIIRPICTFT 2 05 & alkoi+ %
¥, > b lipid-cytoplasmic interface VYsilf:%E
{EPHBEL LT %o = ORME o1 1 HONEN Al
FELTLEBAAZENTE B, @ 1HIEN2H
e, = OWEEEHEEWICI NI s 5 BEIRRSE TR
Sh, FEREEE ISR L F RSSO
JAE R e M E Tl D DR B X 5 iTin B,
DX 3R G, BRI ISIT B 5 LR e
PRI IV, B RO 2oTic {, NIBIKH B
IEEOMGHOZEE, FUORE &S AREOTR
KRG LTWB 2 EXMENE NG, o ORERER
Mg Ihis, WhitREYE LCHEET S RENE
s fEms bhs—J, Bl e aEBms, ekl
7o BN E RS LR b b, @ BITHRS-HI
TIE L FRDBIHRE A RIS B BALE & & LIz, (B
PR & SIS EIBA S TV B, © IS
BEHABE L L 0T, BUSRGL TS &%k
L, IR =B L B3 E {Itb,

V BEEERECHTIEOERY
IR
SHERIC B Ui [t i e e B Nt
JHZE L membranous lipodystrophy Wijsit 5 %S
oW T, DU A MR ARV Rl Ui,
A BRI LT
1. SEBRH=oT
FIEIC W = v 1.5mg/Kg & 1IBIES- 2 8l
BLlcb o, 6EBEH 1~ 3 B Ui fici,
13 £ 1002 BRI IR EY TR S h b 0T
= OREAD & o % Ak LR & Ui,
FREIE S 7t KERE s X OTRE o il 310
1) Calcium acetate formalin (CAF), 7./ 7%
H’oT T v, 257 4 YRR ERL, —iY
fa, HELONEEIS-D, PRI, H S G Y 1010
(Table 5) #fTole, < O FhENhD Yuto s
iR S hiclllEe (Blziy Baker LD fcdh ki<
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Z

Vv Gy AEEE, Elftman @ 27 m o4 (kxR
DIbDEs » L[S Y EERE) AT
2) CAF BB\ EHRA<Y v Al v AEEHE 2
VA AKXy FCEEET RN, SRR 1T
ol B)AKFEZ VA A2 w PN LFRL, fis
OB & 5 R E 1T - 7
2. RGO T
AR Lo s R B R R A 2 4 U OV DfERD
s, SREEH] 5 O S Bl B muE Flo Bl &3
LB B, BB AL 2 Mk 4 L LT
BEE Lo #FHEVThb A~ YRIE 277 4
vEAMERIL DT, 22T 7 4 v GRS R AR
(119190 (Table 5) & ffotc, Ficfllhi~<y v
EMED B, AN R TER L, JRIFR O LT o7,
3. Membranous lipodystrophy o\ T
MR ORI G & LEchiEpis, EHIkEBE s
A 2 B CEI A b, HEKC k- T mem-
branous lipodystrophy & @i X Acdieg 1 fEHL
-G, TOWIMITROLD TH b, REDHRLT
VR, 477 4 vENEO b, BELT,
PEREIREED R 1 S B B B oL TRE < DY
(119 =19 (Table 5) % o7
g 38
1958. 3. (274 @ AIsEErdr
1958. 8. EAMABEETM RIS, A OREEIRE
Wrisahs
1958, 9. SHIREBIRERIC + ERIEHE R BAL
1959. 2. EEASET 5 L BTAE
1959. 11, ZEIRCESEALEC & R 1B, DAk
el o T I Y A (]
1962, 10, 45 ANR3 TR A -7
1963. 8. FHANRHTHAWIIE, “EABA MR
MO ERED LD
1965. 1. TADBARRESRD Sl LB a8
IEREAS &7 & 15 %
1967. 9. WEFEE& 700, DA ilmsaa
1970. 2. P (384D
FRERTHI S RN
IME BUE MR A i, SR N F8BL L
NETRE U N B 20 T
1. e e
i) B R AT e L, e ES)
i) TEGHER GRERR, DM, BRI, M, v
VoI, Fo)
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IRBERAMINZE OHAD BT 5 SRR 33 X ORLERIE 200 TR

i) F CBERRD s O GARRPD
- DB (1,080 )
- PRt R g6
BT ORI Gx4x2cm)
- RS AN E L 5 DT OB IR (130g)
. BIRBUE OFER, B MOZ
B R BoEE
. EHEDDLWED

B RN RAE O AR LR R

TR SR T K & & 15~150p, kR
WO S 1, JAFRGIAE X 20~2004, K
DX 1~8y, membranous lipodystrophy Tl
F X 20~1500p, MEDEX L 1~14u T, TEEIIGT
Al ir STERC LIZA RCHERRIR G 2\ L i A
BT DRSS o OV Toe SR B OYERG] i
M, membranous lipodystrophy 2 85 1 SRk
RSBEHNZ D\ T OB LFRIMEIRE Table 5 123 L
fodhic, Wil e VRO REE L,

1. —#ihgstapac X 2GR R

FTRCODREEA~~ b ) v =02 VHME TR
Ftuc Yt h (Figs. 2, 3, 15, 17), Azan-Mal-
lory #efh=®> Masson @ trichrome i CiLaR7cwL
WFOIZHE Y, van Gieson Ha-Cirnrey Uik
OE B Ui, SkmiERG T Fh oL R b
¥, ER TR DA RO~ B ¥ 5 fo. PTAH
TLLHR 4 DYtk A 7% L, membranous lipodystm—
© phy BICIEAIRD TR, kR BB LA
D EBMED & O EPRELTRBN, JEFIC ;tP}%;
WIR Ltz $kReAA L, TindF, 23=V,
IR FEFOR AT TR LR VA7 AF v
wr A FoYufh L Uit Schmorl, Ziehl-Neelsen,
7 a MBS b T v, 0.02% nile blue, leu-
comalachite green SEOYLOA Ui hS, -~ T O
i Tdh - 1o F #- membranous lipodystrophy
f/l s L O R G CIEF R A (Fig. 19, Auv LgE

{0, SHAHTCLE A OO DR A b,

2. HENYL I X DT R

JEEHDT-%D 3«4 benzpyrene, phosphine 3R =
& B TUAEGEG TR BB, 4 Sudan L Y,
Sudan black B, 7 4z A4k Sudan black B #u(f
Tk WESYIH OB, ILARNGSES N e B T
rgeE v (Figs. 20, 23), 25 7 4 U OB4,
IR o B geth E hie (Figs. 4, 6, 21, 24), B
OFEF L membranous lipodystrophy, JE4RR M,

00 ~J S 1 W W
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PRI CA L A TH o tce P THBERUEER -
T DS RGE L3CORERIT, BB A RS &
L. PRSI RO B E Y LR 22
WEA BN T 2 E0E L BRE, Ko HEIREY
Yuxb 5 luxol fast blue (MBS) ¥u(h T, F ¥4
BRI T, S DR DI e 55 (Fig.
18), —Hld 4 DiXEHED B X BHTH 7
Z.t¥ membranous lipodystrophy FIDNF, filivz s
Nich DB LR GID 5 b, EBFIECTIRHIRE
[t ,{' Uz DB 4 Ul b Ol ENEMETH
, JERONEANBECH D A, iR L
"J" M Cdhofo, 2O LB 3OO MIE SR
PRoiy e, FA-EGICL I E DL O LY E B
U O L 23E o T SR D TS, [l fEfR 3
TE L LGOI Hh D o EAVRIES S,
nile blue Jef-Tir 3 & & GBS < Hudk b IFHEDOFF
x4, LA L Fischler ¥, Holezinger #:
do LUPA - EEBOMEMRELTHE cHh B D
C HEERRD B\ IRIRE G E L b D L F
ZBhbe
IS D 7o DY 12 o\ Tk, TR
LSRR AITIR, M oRdns @ L HES Lic
A, JEREGIR° membranous lipodystrophy 7¢ &0
AEATEE, S~V YEST 7 4 @i
FTHt Ule, EPHBGITE 7 » A8 2 VIEE
% L T{T w7 Elftman @ 2 v & {L5W):, Smith-
Dietrich, Ciaccio T ~XCH T, BilgH
DL BB, FlobA =Y v Ay LG
¥t Baker Dfg~<7 4 vHA0CLE,  SERHN L
e (Fig. 29), BEREOFESE LB, hihl
T Al 7T VIEY LT pyridine i,
Baker {:% 75 & @Mk & F L #2o membranous
lipodystrophv ] & JEERMO A b~ U VMGE, -3F
7 o4 VORLEe T o YRl B, B L D
EUEE L D A LT g ff‘ (Figs. 30. Top,
31), pyridine MIRHAIEA T & BEO 5 (Fig
30. Bottom), ?}Eo'CL\*ﬂL@lB'éL%J&%H'ﬁ’%’i@ﬁﬂ: ¥
Z e 71““!'/’}33;}17:)0 FERGIERED AL~ Y v .
s A ,l.],q_@{,r%en” :II_EWE{I:.%v IvAeap
7FLT7 3 v (OTAN) JEfL‘”ff'J" -, RS
Arfiro ML g, b o A 7’Jw‘§ 2 bitd,
acetone iM% OTAN % 1T 5 LIEOADRE R
Yot Do BE- TR L OV 3 o ForpREIR RG2S T
ENT, PR RTF LA b0 EE L BR
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Table 5  Histochemical findings of the membranocystic lesion
L Membranous Experimental .
Stainings lipodystrophy materials Incidental cases

HE pale red pale red pale red
Azan-Mallory red~(pale blue) red red
Masson trichrome red~(pale blue) red red
van Gieson yellow yellow~red yellow~red
Weigert’s elastica — - -
Silver impregnation partially - partially -+ partially -+
PTAH el -+ —~ff
Congo red - - -
Methylgreen pyronine — — -
Prussian blue — — —
Ralph’s hemoglobin — — -
Mallory’s hemofuscin —_ - —
Fontana Masson — - —
Schmorl — - -
Ziehl-Neelsen - - -
Chrome alum hematoxylin — — —~t
0.02% Nile blue — - —
Leucomalachite green - —_ -
Autofluorescence blue~yellow yellow blue~yellow
3-4-Benzpyrene -fluorescence silver silver silver
Phosphine 3R fluorescence silver silver silver
Sudan I H + -+
Sudan ¥ - 4 +
Oil red O -+ |- +
Sudan black B it it A+~
Propylene glycol Sudan black B i it It
Acetylated Sudan black B W 1k S
Nile blue blue blue~violet -+
Fischler’s method for fatty acids —_ — /
Holczinger’s method — - /
Okamoto’s method for fatty acids - - /
Feigl’s method for fat peroxide S — 4
Menschik’s nile blue blue blue /S
Luxol fast blue NIED) o — it
Elftman’s controlled chromation method / H+ /S
Smith-Dietrich Ve 4 V4
Ciaccio Ve + /
Baker’s acid hematein H(£) + —~H

» after pyridine extraction —~4 +~+ —~t
OTAN +- 1l + Al

# aflter acetone extraction H H +~4

# after NaOH hydrolysis - —~ —~ ik o
Okamoto’s mercury + o+ Y

diphenylcarbazone I, I,

Phosphomolybdic acid method -+ -+ /
Plasmal reaction /S — /
Birefringence - - -
Liebermann-Schultz - - -
Modified Romieu — —_ -
Digitonin - - -
Schiff reaction - — -
Naphthoic acid hydrazyde reaction -} -+ +

88
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WEIRIARZE. OAD (=B % ATRLALRFAYSS X OSLER LB

e Membranous Experimental i
Stainings lipodystrophy materials Incidental cases
Performic acid Schiff + + -+
Peracetic acid Schiff + + I
Ultra-violet acid Schiff + -+ +
Osmic acid o i i
a-Naphthol - — -
Modified Briickner - - -
Extraction effect on lipid staining formalin fixed  formalin fixed unfixed
material material material
Ethanol at r. t., 48hrs, - - -
Chloroform ” - — —
Acetone ” - - -
Ether ” - - —_
Hexan ” — —_ —
Benzene Y - —_ -
Pyridine ” - - +
Chloroform/methanol # - - +
Hot acetone 60°C, 20hrs. - - +
Hot ether 7 - - +
Hot pyridine p + + +
Hot CM ” - - +
Hot CM+1% HCI " + + H#
1% KOH 37°C  20min, +~4 4~ +
37°C  60min. H A4 1
Periodic acid Schiff 3 ‘ +~H
Acetylation PAS - - -
Acetylation, deacetylation PAS W + +~+
Bromination PAS + + /
Diastase digestion PAS it +- +
Pectinase digestion PAS HF + +
Best’s carmine - - -
Chromic acid Schiff (BAUER) + + +
Permanganate Schiff (CASELLA) H + +
PAM + - +
ConA-HRP-DAB + - -+
High iron diamine - i - /
Aldehyde fuchsin + + /
Colloidal iron - + S
Saponification-colloidal iron + + /
Toluidine blue metachromasia _ _ S/
pH 2.5, 4.1, 7.0
Alcian blue pH 2.5 + - /
pH 1.0 - - s
Millon - -
Tetrazonium + + +
Dinitrofluorobenzene (Burstone) - - -
Ninhydrin Schiff + + +
2,2/~-Dihydroxy~6,6’-dinaphthyl disulfide + H +
Dimethylamine-benzaldehyde - - +
2-Hydroxy-3-naphthoic acid + + +
hydrazyde (Barnett-Seligman) -
Acid permanganate-aldehyde fuchsin HE + /S

Enzyme digestion
Pepsin - -
Trypsin - - ‘ -
Collagenase - - -
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i3

%o EBIT 2N-NaOH TKEL7-t% D OTAN T
VISR SEtE b Ui AUk T A U I 27
v EIRE IR X DS R O E
NBo FI-FEG, JEFRF], membranous lipodys-
trophy D27 7 4 YY1 OTAN 35 X UF acetone
Hiti% OTAN RutaxT5% k, WIFhLFEOERL
(Figs. 26, 27, 28), NaOH jijLELCAvi bR L,
13 EBBIERS T & FRRORERE R Ui, S b
TEE DT DDRAEDE » P 7= = 1 2 o3 vYufh
L I I dey 77 vERgs (Figs. 32, 33) C
Y, FREIOBEEER, 29 7 4 YRR X O mem-
branous \lipodystrophy 377 4 YEIH T
MLBETH o T, FERHIOBIRFEES YA 1 plasmal
Bk 35 2181 TH - 72 O C, plasmalogen (k/s
Wi D kBl s, IR O ® Feigl %
HIEM:TH o,

I VAFY YRaVATY v ATADRIGE LT
¥, Liebermann-Schultz, % ® Romieu BRI
PTRBUTH 5Tz Fie digitonin FHHEAR X O
SO BEAR O TGRSR IRZE © T 37 1 1 b
g

TR b & -3 TR E Y0 L LT o 1ol
BElA Schiff, BEENE Schiff, UV-Schiff JEIHI5EE
e L Tdh b, Wb A 3 v A SRAST
WM TH wize Bw TR (—C=C~) OFF
AR RIBE N, BIFE-CLARORIGE LT
Huvwbhad a-37 b — 1% Diezel @ Briickner
BB TH B0, HTil-s & 5 IR
TAELDLEELBRBEDT, ShbORIMIEEYN %
BT Ulg\ e itk Th - e L # 2 bhd,

wicE & LTS olg oW T fiia0f
g KOH ABOREL I~ HEHE mem-
branous lipodystrophy {AERiD =L = U VIHRE-R
574 VIR L, FREID A< ) VEHREST T 4
VEI s X ORBEEHMTN TH Bo OB
BH#IZ Sudan black B Jef % 17 o CTHERAHE L
ol

FTABRG VIR CLa AR MRE # 4  % AY, pyridine
L chloroform/methanol W 5T Lz Ticbh®
AIRHELE Sudan black B iC X BHOMEAMET Lico
60°C 20MfRIAVICIE-%F 7 4 YR, # pyridine
&1 % MaTkIn chloroform/methanol 1235 T #fit
ARBDBI REMEMFTIR L D BB LI, Lo
UIRBERE ks S B X { ke h T B, 1% @
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I

2

NaOH # 7-i% KOH € 37°C 204343 L= Sudan
black B ¥ 175 &, F2Bafl, membranous lipo-
dystrophy & 3 27n b etk 2MET L, 37°C 60%
MERCIIFRE S F e { fe B (Figs, 22, 25), =@
2 ED BT AN VIS KRS W CIRARRRE DR E
PRI Wi o EDMEE S LA,
3. AR X B AT R
PR oY TS 1 3 & L L, KGN
PAS [ iig: 2 w30y (Figs. 34, 35), mem-
branous lipodystrophy@DOIF, Ailidbinh b 0=
SR O—TED L O TR Th s 7 2 F (L
D PAS BT CoOREFCsEeciE L, 356
127 g AR R T e {l PAS BIGE {15 LB
Mt %o R T PAS Biix7 $ / 7Aoo — ATl
¢, 1, 24V a—A (—~CHOH—CHOH-) 1ok
B ENELZBND, ¥ Gomori DAt I VE
utn 32 Bauer O 2 B AfE Schiff, Casella O3B~ v
H VgAY Schiff FUSHBIETHBH L b, SN
DIEIET Do LRERL TR, ¥Ry T AZ—HY
1Lk PAS FUGHRETCH b, Best O HL 3 Y
st T s 2 b, 7Y o — AR LRW
Lo kBhs, FTONRKSL Schiff SR
th-c, NAHD G2tk chroT, 7ao7e P
ind, b vESEAAET S o LM SRG, ¥
#= Con A-HRP-DAB %5, & ICIIAMIL Con A-
HRP-DAB (oG4 /R9- 2 & # b, oligosac-
charide OTFEEAMSARIE X 1%, & B ICHEBRH
membranous lipodystrophy #licBWTC, 74 F ke F
« 7 2 VHOTEENEC, kY T3 VI, [
FelhD J O HEBRIIT, 7 a A PO PR o~
otk B, SRR = v A PREEUG TR
A, membranous lipodystrophy ] & & Je>—
WAL DR Yk B K BICTeh, TV Ve T
pH 2.5 GO — B cH », pH 1.0 Tlkiath,
P S T L BRI A BRI, Th
BOFSE A 5 5, membranous lipodystrophy
To & OFRIHRMIC s T b BB RS Ry S A
TWALEDEL BN, Aa8ii Lok Bbhi
B,
4. HAPEEY OIS X B YOI

— TR SR E & LTk, Millon SE4e DN
FB &t cdh 5 4% tetrazoniumJZSILEL: (
Figs. 36, 37, 38) ThHHOT, HREHDOFEILITE
I, BEHOMEMMkE LT, 7K
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TR CHF) (2183 2 AL s & O b by

DfcdD = v F Y v Schiff FFIGiEEEEM:, SH %
SS M ot DDD BUSH BT, 3 Motk
s TR RO A R L iR 7 v
Fe B 72 v Yttt B TH o b, e v
VR ) TR Lo b O Tl b i ot Th
oW TR RBR D BRSSO X~ M s » T F 5
TH—TL “S” BRI T B, 1 v F— A3
W>7=ab0> DMAB JAMRERUE ARtk v o v
ORI E LTH B 115 Barnett-Seligman O
BURBBIEL B Th » 7o BERIZ X Bk E L
Tk, pepsin, trypsin, collagenase IR, tetra-
zonium SIS T o Te BB S e w T,
C SN A ds T B D A Lo
ST

A & 2345 L7z membranous lipodystrophy
OERINEE SN0 i, triglycerides & JAEIT;
i£7595~98%C, L, triglycerides D )EIHTEHLIK,
VBT b DIke {, Ciso & Cisi1 &L & Eh
T %,

FEDIXRBIC R = v 6 W45 L, B
RPN S BIM BT 5 & L %D T B0
Ty 2 DREIHO R % MRS SRS B 2 e
FRAALAEIT G BV D) s ClRE
Prae T o oo ‘HRIIEE % chloroform/methanol Gl
WU TH o el triglycerides 03l
Efdle L, FHEIEE R <, BEEOMML R
Bhitihatce &2 52N chloroform/methanol i
IR -2 7 7 4 YPIBC UC Sudan Yefude f1 5 &,
NS D HRAE LN o F TN 58
MU LEc NaOH-OTAN #ufn, X Hicik NaOH
% KOH #P#, Sudan black B #u(a% 4% &, I
OROPEFELLETH B ik E b4+ % (Figs.
22, 25) Z khbdnotod T, AR OBRI L,
F -4 chloroform/methanol "€ triglycerides #{%-Hl
H Lo, I N-KOH T LTI 2 5Bz
WTHHE Totck &5, IEIEEEERIBZI L
TERER LI L LE OFRIHEHECLE Co: o
R Cig:1 DONE R T, BECIRIRE LR X
higrote, EeBliREORMMLES bhier ol

D /K
WRERAR Ao\ T, SR BB S e b o,
1s X UBRMERANCFAE Lich @, & BT membranous
lipodystrophy Wik b 4 2o\ T, 2 & UTHIE
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(LA ElE U BBt Ui, 130 3 e b %
St BEEEL L S Tl L o Lokl gL
DR, RROEND D, Bl Lich 1o Wik
THHA, Lo Ll s LTddd DER Ui s@dl
PR o

—fE i3 E L = A4 2 YL, Azan-
Mallory #e(aCir&3ut:<dh H, PTAH LT
JELEAS L SYeg B, wm A KRV ET A5 Vs LT
DD AL N T 2 Y0l T, & OEREHE
Wb 8 ¥ B L A5 membranous lipodystrophy
W, FERAITEGTFR L ES L LS 0O FIFE
WHNH D, HEREITIEER OO AFEIS A B
BRI B DR TH B,

BB G TUIBS R T 25 7 4 v
FTL, HEIEE O 72 O B (L2 HcBMTH
Bo ZOREFAEBRBIEET R0, TR )Tk
fREND & EOVIH Uice = OB A FIMH LCakqbaft
GHERFT 21858, BBORBBIIH I, o
T Sudan [BHEIEEOFEICL &5 ‘_L‘]-)'C‘EE 0,
¥ 7c¥h E ORI RO T e ORI R AR L
25 ARSI IR O B T &, e Ol
BEE DR T o 7S B LI el

BEICo W Tl PAS, PAM, Bauer i), Casella
ik L U° Con A-HRP 5% O3t 2HICHILTH S
DT, PESTEAET B DU3E S TR T, e glyco-
protein dH Bk glycolipid Ofiigi s LT D oligo-
saccharide OFEIENM E NS, Tl 2w A Fik
THAYT Ve Fo— pH 2.5 DB THSB - & Lk
B OFAEA N X2 2,

FEBEWC oW CHE tetrazonium, DMAB, DDD JZ
WG ERBETh LT EERHLTETS Lo LE
Zbild,

WL, Al TR, membranous lipodys-
trophy FIOREEREEAEE, E BEAEow
PR L 5 Wi S,

V #BELER
C1)  AARIE IS #HLE% 2 X membranous lipodys-
trophy & GREBEIGRIC, 2o D BRI REE D
UMD, 0L 5 AN PRI R A Ok &
HE 20~200p T, MEOBEEE LI LA TH B,
—7 membranous lipodystrophy fDHEDkE X
1 20~1500p G, [ROBE XX 1~dpTHD, L
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B

HOES BREGEIALS DL, TSRS S TR
O A BT B, = OWMELRENT S LD

THEETH Bo Fo REIRHER AR AL IR AL
e R Rt s o LS L OIC K L mem-
branous lipodystrophy ~C ik Ji Il #L R SRR Az
CAEALRSH D, BRI EER, BRI &
BIRDICDY, D ko b TR O i JEHEER N
DAET B 2 W%, E4S T LES BT -
THBENB, FheBEHE T EALDERNT HE
B OBl EOFER ¥ R ARRET L

O IR AR B 204 BRI TH 2 L2
S, FIoKREBOEFMMY, S sudanophilic
leucodystrophy 233 b, il FEATO BRI A LAk {4
I EHERAE RS S B I AN, EEIRAS IR T e
¢, membranous lipodystrophy DA EM & $3# %
BRBEDT, SHI0 L5 IR ER L, JRHE
DI LA WET B LNERHH 5,

AR I R ERE N R A MR LT RS &,
19294E > Abrikossoff22Z J.
lome & U TS B AHEL Bbhs b0
MES BRI, 1954 EHTI . lipogranuloma % 2 K
WL, BT S 5§, 0% atypical lipogra-
nuloma EFiL, Fofle LCEES v ERIC LI
S b, F1o195640 Arnold®ho X
% lupus erythematosus profundus (2B8-3 % iRareh
OB L AN T B L DR RIS ENT
EhHe Z0KHICIGRNAREL COTIELHMR S
T ToblCliin e 2 Edvhin D,

(2) A= viRRCETs X b, Wil
P IR I S I EIBEN A U b RIS RGN £ 250
L, NENsiso 2 b & 25 U e AT & fo v RRNG Mk
MO & E - C RN IREN T E T
Sy AR EEIY I 4 membranous lipodystro-
phy IZHsIT % & 0 &k SRt 24500 &
PBER I N T B, IR E BRI R T
AR A RS, FHIIE L LA B R A T P
LYENOP (S

Yot= vOEREF & L O, BEBICIEAILT
[ HiTH 8 LB TV 5, SOV HR= v
B s THEBIED, S8, Hoshi and Weiss?? b
kD&, HBIIRIA OB & D, sl
w¢ﬁ%@&%#h_b.ﬁﬂwm%ﬁiL L
B
AFTAEOFEC B LA

92

% lipophage Granu-

LR = v 6 MRS

I

>

HE LT, BIEENEE ~ 707y — 20 LD [,
Z O BB, LR X D AT
IND EMATGWAED, EELO 1 TG IERTLL,
Nels iz o ih & Lo b e %X bdvh, Lo LEH
Fo BB LRI M AR O BIE® Tl L o o0 X 5 7k
R LA WD C, W= v fRis g
BRI IR LB Bib LTwv 2 WTHERE
FETEM

BRI E R D IS ASEE R LT,
[I}30, %5803 X O° Hurley and Shelly32d 522k
kB e, HAMOTBIRYIRED %\ LIRS
SRR T AT D b MBI (k5 AL
DI EID L5, Sl s 9T, A
o 251 B Bl A b2 IR RED R D b
TR, MRS b IR E O TE SRR S e D
T, NEITBISE IR J:do oot 2 Rip
HTHDZ EHREE NG, L LY8EpirhosE L
T4 membranous lipodystrophy filic
Bt A HECEEANEOR S LA bt vl L L
Tz D25 7 4 v CL o D S b,
He AL S B O NRISEA N S e, SO &K
AR B 0% LA 4 UT, RE LRSI e
75 o T BT a2 /R LTV 2,

SEBRGI T R IR R BT RN
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Explanation of figures

Figs. 1-19, 2122 and 24—38 are light microphotographs taken from paraffin sections, while Figs.
20 and 23 are from frozen sections.

Fig. 1. Autopsy case 2. Membranocystic lesions (MCLs) in the bone marrow of the femur. The
peculiar membranous structures reveal strong PAS reactivity, PAS stain. X200,

Fig. 2. Autopsy case 5. MCL¢ are observed in the peripheral region of the necrotic adipose

tissue in the bone marrow of the femur. H. E. stain, x100,

Autopsy case 13. MCLs in the periadrenal adipose tissue. Membranous structures stain

pale-red with H. E. stain. %200,

Fig. 4. Same case as Fig. 3. Membranous structures exhibit strong affinity for Sudan dyes.
cf. Figs. b, 6, 14, 21, 24, Sudan black B stain. x200.

Fig. 5. Biopsy case 1. MCLs in the granulation tissue. - Membranous structures are also seen

w

Fig.

in the giant cells, Sudan [V ~hematoxylin stain. % 200.

Fig., 6. Biopsy case 6. MCLs in the calcified subcutaneous tissue. Sudan black B stain. X 100.

Fig. 7. Biopsy case 7. MCL in the sucutaneous lipogranuloma of the femoral region, The mem-
branous structure stains red with Azan-Mallory. x100.

Fig. 8. Control autopsy case 2. Lipid-depleted fat cells in the adipose tissue, which are resulted
from prolonged starvation. Typical MCLs are not found among these cells. Sudan black
B stain. %200,

Fig. 9. to Fig. 16 illustrate MCLs which were experimentally induced in the bone marrows of rab-

bits injected with saponin intravenously,

Fig. 9. Glittering substances appear at the lipid-cytoplasmic interface in the degenerated acli-
pose cells. One day after the saponin administration. Azan-Mallory stain.  x 400,

Fig. 10. Same as in Fig. 9. Glittering substances stain black with Sudan black B. x400.

Fig. 11. Microvesicular changes appear in the periphery of the degenerated adipose cells. Five
days after the saponin administration. Azan-Mallory stain. x400.

Fig. 12. Same as in Fig. 11. Sudan black B stain discloses a bubble-like appearance clearly be-
cause of sudanophilia of glittering substances lining each microvesicular structure. Sudan
black B stain. x 400, '

Fig. 13. The microvesicular changes disappear and the undulating membranous structures are
formed. Ten days after the saponin administration. Sudan black B stain. x400.
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Typical membranocystic lesions are observed fourteen days after the saponin administ-
ration. Sudan black B stain. x200.

The bone marrow of a rabbit received saponin twice a week for a perod of three weeks
(six times administration) and sacrificed seven days after the last injection. Nemerous
membranocystic lesions are apparent. H. E. stain, x200.

Azan-Mallory stain imparts red staining to the membranous structures (inset). x200.
Same as in Fig. 15. Lipogranulomatous lesions with many macrophages and giant cells
are also found. H. E. stain, x100. The inset shows luxol fast blue (LFB) stain of the
membranous structures in the giant cells. x100.

The hone marrow of the femur of the membranous lipodystrophy (Nasu's case). Numer-
ous. arabesque-like membranous structures stain pale-red with H. E.  x100.

Same as in Fig. 17. The membranous structures stain clearly with LFB-nuclear fast red
stain. x200.

Same as in Fig. 17. The membranous structures exhibit bluish autofluorescence. X100
Experimental MCL., The membranous structures and contents of the cysts stain strong-
ly with Sudan black B in the frozen section. x200.

Same as in Fig. 20. Even in the paraffin section the membranous structures disclose
strong sudanophilia, Sudan black B stain. x200.

Same as in Fig. 20. Pretreatment of the paraffin section with 1% aqueous KOH at 37°
C for 60 minutes, removes sudanophilia of the membranous structures. Sudan black B,
stain, %200,

Sudan black B stain of the frozen section of Nasu's case is largely comparable with that
of experimental MCL. cf. Fig. 20. Sudan black B stain. x200.

Same as in Fig, 23. In the paraffin section, only the membranous structures stain with
Sudan black B. cf. Fig. 21, % 100 .

Same as in Fig. 23, Saponification with KOH eliminates Sudan black B reactivity of
the membranous structures. cf. Fig. 22. x100

Experimental MCL. The membranous structures are coloured reddish-brown. OTAN
stain, %200,

Incidental MCL of the periadrenal adipose tissue (Autopsy case 13). OTAN stain, %100
MCL of the membranous lipodystrophy. OTAN stain. X100,

Experimental MCL. The membranous structures stain dark blue, Baker's acid hematein
stain. % 200.

Incidental MCL of the periadrenal adipose tissue. Baker's acid hematein procedure dis-
closes heterogeneity among the membranous structures (Top). Pretreatment with pyri-
dine greatly reduces acid hematein reactivity (Bottom), x 100.

MCL of the membranous lipadystrophy. Baker's acid hematein stain. X200
Experimental MCL. The membranous structures stain positively. Phosphomolybdic acid
stain, . X200

MCL of the membranous lipodystrophy. Phosphomolybdic acid stain. %200
Experimental MCL, The membranous structures show PAS reactivity, x200

MCL of the membranous lipodystrophy. PAS reaction. x200. '

Experimental MCL. The membranous structures show positive reaction. Tetrazonium
reaction. %200,

Incidental MCL. Tetrazonium reaction % 200.

MCL of the membranous lipodystrophy. Tetrazonium reaction. x 200,
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