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SHEBRIERE (myelodysplastic syndrome) (Z& (3
R MFRMIREREE (CRI T BT — s R MR MR AR % (<
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BHEEREMBRE (myelodysplastic syndrome, MDS) 3261(= & T 3 FIMEERBEED
RELRYMFRMERTEE & RO ICHET L /-

MDS fEGI T3, EFHMBHEICLEL T, BERE &R THRMOH (abnormal red cells)$*
HEELBMERD- (p<0.01). BEEEDSHE I HEMAFKRMERE (elliptocytosis type), H
AFRMmMERE (stomatocytosis type), FHFRMIE (poikilocytosis type) O 3 EIHIZH
Hah, Z(DEFARZDIEZEIRELTRDNT-.

MDS 5 &FE[ETIE, RARS (34.0£11.05%), RAEB (29.4%14.1%), RA (23.7%
14.9%) (=T abnormal red cells DB E LN 55887~ (p<0.001).

ZOFRMBMHBEERE & BH TORFHRO dysplasia, REMFOBIE OBIRE+HE
RERRRSO kb o1,

FRIMERFRIRRE B 4RFR T 5 L THROMBRIESRAE, FOBEEYE, ROBEFRICOVTHE
ffL /. Na-influx, Na-efflux (3 & 6 ICHEEALTTEERL (p<0.001), FRIMFRAEAEE (=
B LTI, free cholesterol®in(p<0.01), Y I8 E S ETldphosphatidylethanolamine
NDET (p<0.01), lyso-phosphatidylcholine D& T (p<0.001) 2527 . ¥/, RAEB
VESIC TROIREER band 4. 10BPIR\EHSBHO N (38%RIB). ZDEFITI,
elliptocytosis »*"ERRICERH SN /-,

MDS l25WTiE, KM FNBRUEEEHISEEICRDONE D ZEHFBAL %, *
DIRAEIZOVTE, Z{DEFHFEEL TV B EEMAIRE AN, (P 3F 2 H28HRA)

Studies of Peripheral Red Cell Membrane Disorders in Association with
Myelodysplastic Syndrome —Special Reference to Abnormalities of
Peripheral Red Cell Morphology—

Kazuyuki Ata

The pathogenesis of red cell membrane abnormalities associated with the
myelodysplastic syndrome (MDS, 32 cases) was studied by investigation of peripheral
red cell morphology.

The percentage of the abnormal red cells in MDS patients (26.0+6.5%) was
marked in comparison with that of normal controls (6.9+1.3%, p<0.01). Abnormal
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red cell morphological phenotypes were classified into three groups; elliptocytosis
type, stomatocytosis type and poikilocytosis type. Most of our MDS patients exhibit-
ed all three phenotypes together, but some patients showed only one of these
phenotypes.

An increased was of the abnormal red cells observed in almost all MDS patients,
but it was especially marked in RARS (34.0+11.0%), RAEB (29.4+14.1%), and
RA (23.7+14.9%) (p<0.001).

The pathogenesis of red cell membrane abnormalities in MDS patients was
examined with regard to red cell membrane transport, membrane lipids, and mem-
brane proteins. Sodium influx and efflux were significantly increased in MDS
patients (p<<0.001). In the red cell membrane lipids, the free cholesterol content was
increased (p<0.01), while phosphatidylethanolamine and lyso-phosphatidylcholine
were rather decreased (p<0.001). A partial deficiency of band 4.1 was detected in
one case of RAEB (36% deficiency) with marked elliptocytosis.

In summary, abnormalities of the red cell morphology in peripheral blood were
marked in MDS patients. The cause of these abnormalities is left to be elucidated in

detail in near future. (Accepted on February 28, 1991) Kawasaki Igakkaishi 17(1): 25—36,
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Key Words @ Mpyelodysplastic syndrome (MDS)
3 Band 4.1
& L &

BHAEWKEMBEE (myelodysplastic syn-

drome ; MDS) &, M#EHEDORIRK % E# L
L, ‘BEERARIC & 5 2w FREAREE O kRS
EXETLHEETHY, REMATR»51E, &
IGHE, FHROED S, BTEIMRIRE L HE
KIEEN T MEREE /L5 DTH 5.
MmERIERAZ, FLIEREA (pancytopenia) , &
7213 2 Bk (bicytopenia) #2732 Z L8
%<, B L CiE, —HOERFITIE MDS 25
AMEMEABIT LSS 2L 8bTons.
19824F 1= French-American-British (FAB)
group 2 & D, MEKHREREOSEL D, Tt
&M (refractory anemia ; RA), #ZFEERMEARIG
2 M (RA with ringed sideroblasts ; RARS) ,
FERBEANE 4 S RA (RA with excess of
blasts ; RAEB), % 17 #§ RAEB (RAEB in

@ Red cell morphology

transformation ; RAEB-T), 1&M:BEEEKkE
B (chronic myelomonocytic leukemia ;
CMML) ® 5 Bzl > ? Zhd 59K
BOSEICE, FCRMIL, BLOEFETOHF
RoEENHER SR, MO EEE
DY EEAE 13, B S L VEMFERRO
HEE WAL TiX, BB X CRMILAT R
>hTw%. Lal, FFERREL T, B
BRROAMCBESNTE Y, KMEMARIMEKE
BICBT 2T I EA ETTbR TR, —
7, REMBNEETIX, RIONEREEEED
BEREED T EEET, MDS BEEFIORNE
Mz BT, B S RIMERIRBEE D 72
STRBOLENEZEERVWELTWS. £IT
MDS FEBicDWT, R MEHEA L L EE
BIFAEAZHWT, RINBKEEE FHICHREL,

& S CARIMBRIEEEEDIDHH & T DIFBIER

ZOWTHRN 2T 7.
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Table 1. Hematological findings in various types of MDS
RA RARS RAEB CMML RAEB-T
Number of cases 10 4 13 3 2
Sex M/E 4/6 3/1 8/5 2/1 0/2
Age (mean) 63 72 63 75 40
(range) 28-75 69-75 49-79 67-76 34, 47
RBC (X104/ul) 254+43 22827 264177 31075 263, 248
WBC (/u) 3697 +1575 510041885 2831+1534 108009700 4700, 63900
_Platelet (X10*/ul) 12.7£9.1 28.71+13.8 7.0£7.4 9.0£13.5 2.0, 9.0
Hb (g/d1) 8.7t1.6 8.0+0.9 8.1+1.7 9.3+1.8 6.2, 7.4
Ht (%) | 26.5+£4.6 24.2+3.0 25.5+5.8 28.2+5.9 23.4, 22.7
Retic.  (X10*/ul) 3.4%£2.4 3.0£2.0 4.7£8.0 0.7£0.3 24.7, 3.2
MCV (€3))] 102+10 1052 98+12 92+4 89, 92
MCH (pg) | 34.3+3.4 35.3+0.4 31.5+4.1 30.4%1.9 23.6, 29.8
MCHC (%) 31.6+6.7 33.4%+0.8 32.1£1.7 33.0%£0.7 26.5, 32.6
NCC *' (X10%/41) 29.9+22.7 48.9+19.7 23.4%+12.5 8.7+5.2 23.7, 21.1
M/E ratio 2.9+2.3 0.7+0.2 1.7+1.4 3.6t1.3 1.2, 6.0
NAP score 239£65 16697 219£68 ND *? 230, 181
ID. Bil.  (mg/dl) 0.3+0.1 0.3%+0.1 0.4+0.2 0.1£0.1 0.4, 0.3
LDH au/n 194+59 14447 167164 18650 120, 149
Fe (reg/dl) 99+73 144+67 123485 114484 146, ND

BM NCC *! : Nucleated cell count in bone marrow, ND %2 : not done

® R MR

KM ERBE A RS L OB KIED 5 -
7z MDS fEBIDS &, VIgkeadfloigon, L
BRI, WRE2ERY, »OoEER
BHHE DA L s WIEBI32B 2B R & L .
% OWRIE, RA 1061, RARS 4 ffl, RAEB
1361, CMML 3 #l, RAEB-T 2 il T b 2
(Table 1). %8B, ZhoDEFIOZHIZ, FAB
group DZWIEHIC L - /.
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1) SRA MR MmERF REER R

BRARICIE, ~o%) g iRk 2 6EH L,
Z OREEILZIC T, REMBEHEA (Wright-
Giemsa Z+f8) % V>, SEBEANCI000/EEEZ L,
Bessis® OEMICHEHLLHE L 2. ZOMKR DD
5%, IEH discocyte LISt DICEER % (ellipto-
cyte, stomatocyte, poikilocyte) %7~ ARk
%@ L T abnormal red cells & #EL 72
(Fig. 1). &5 1% glutaraldehyde in 0.1
M phosphate buffer (pH 7.4) & & % EEE
KOV THEEEEREERFEHL, FHkcs
L. AYMBHAEAR L EEEBEEHEZ

Fig. 1.
forms of peripheral red cells in MDS
patients. Abnormal red cells were catego-
rized as elliptocytes, stomatocytes, and
poikilocytes.

Criteria for classification of various

TR L O—HEIZE < (r=0.930), FHY
MBHEERTH>TH, EEEVERBEEC X
> THARRMREREEFTRE2RE LGS
EDMHHAL 7.

2) BHEFTR (REFEREREEY)
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BHSEHEREHWT, RFHREEEEICD
WITHRFEROZEEE KM (multinuclearity,
nuclear irregularity, mitosis, karyorrhexis,
cytoplasmic bridge) %Z#8fEE L7:.

3) FRIMERRE ghost DFHL

~%) UnFT R R % 4 °CD150 mM NaCl
VT 4 ¥ L buffy coat 2Bk, Dodge
59 DFEICHE W ghost ZFHELIL 72, 7275 L
lysing buffer £ LT, 5 mM NaPO,, 1mM
ethylene diamine tetraacetic acid (EDTA),
0.1 mM phenylmethyl sulfonyl
(PMSF), 0.4mM diisopropyl fluorophos-
phate(DFP), pH 8.0: L, 0°CICTHEIMEE,
FRIMBRAE ghost 2 ZHHLL /2.

4) SDS-polyacrylamide gel & & ¥k & &

(SDS-PAGE)

Laemmli %% 12 & © SDS-PAGE %ZfEfT L,
coomassie brilliant blue R-2504¢a%%,® DU-
8 Beckmann spectro-photometer % f\>, ¥
F560 nm TESEFERELHEL . &b,
ELBEEORIEIZIZ, Lowry B2V,

5) FRILBRAEHIERE D HIE

FRIMER % 7V a — 20y B buffer (pH 7.4)
THt30%2 A% L, 22Na(NEZ -081, New
England Nuclear, Boston, Mass) % il 2,
J7°C2HEEIMEL /2. ER W 4°CD0.1M
MgCl A% % v THRIMER % B, RIMBKA
ICHL D A7z Na OREHESE% y-counter T
BIE U729 F7z, RIMBRAN Nats L O KHEE
BI7V—ALT7x A MY —2HWTHEESI nm
B & U769 nm THEIEL 72,

6) FRIMBREERSE D347

FRIMER % FAvy, Rose & DT CHgE Ol
Hi % 4T L 7z. ¥R phospholipids i3 Bartlett
HDHFEOEFWTHITL, free cholesterol
i, A Aa—rFCxvy F-KIZTHEL .

7) Triton shell D&Y

BDEERC X o TERES N AR Bk S, 10
mM Tris HCI buffer (pH 8.0) T ghost %
L. ZDghost 1% Triton-X100, 10
mM Tris HCl, pH 8.0 medium T TO0°C,

fluoride

(BB17% E15 1991

5408 L Triton shell 2 F{HWL 72, Z D
ghost 38 X Uf Triton shell # 195 uranyl ace-
tate THEIER, NMMHEZEEHSELHVT, BEx
BT

] S

1) MDS EFIC B 2 RKE MR MR BRE

MDS 32EfITix, EFACHEKL T, IEE
FeRE 2§ discocyte I3FR L, Zhi{HL T,
HERREE R TRMEREEIZER (26.016.5%,
EENEERG.911.3%, p<0.01) LTw3 Ik
BHEFL 7z (Fig. 2).

2) MDS EHNC BT % BB FIRIMEREEREE

TR

MDS SEFITIE, £&LUTRD 3 BOHERZ
FRMERFERE 2R T Z LA AL 2. $bb, &
1 % elliptocytosis, % 2 I stomatocytosis,
% 313 poikilocytosis ¥ L T 2R TH%.
MDS FERI D 132D 3 HER2ILE T2, EH
CEoTik, HEHNE—DFEERET 2 ed
»% (Fig. 3).

P<.001

NORMAL
50 - (N=10)

MDS
(N=32)

40 -
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Percant
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meanxSD 26.0£6.5

Fig. 2. Marked increase of abnormal red
cells in peripheral blood of 32 patients
with MDS patients
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3) WREEY &R T RIMBROMASH

MDS 32fEBITix, EFxFRE g L Tdisco-
cyte DER (p<0.001), elliptocyte I & U poi-
kilocyte M (p<0.001), stomatocyte DI
m (p<0.01) 2§8H7- (Fig. 4).

4) RMBRFERERE & MDS &REIS4E

abnormal red cells DEIE DOEE %, MDS

5B D W THES L 72, RARS (34.0%
11.0%), RAEB (29.4+14:1%), RA (23.7+
14.9%) CBWTIEENBEHCHKR L CEER
winexL7 (p<0.001, Fig. 5).
5) MDS 5 5w BT 5B IR IMERTE
HE

MDS 5 fx&IIB1J % elliptocytes, stomato-

NN

REELHE D

Fig. 3.

Typical changes of red cell morphology in peripheral

red cells with MDS (Wright-Giemsa stain, X1,000)

(%) 100
| | Normal
75+ l§ MDS
*:p<0.001,**:p<0.05
-
o
3 50-
L.
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*
. *
25 | ¥ *
N N\
\ = N
0 =B DAL 5 B
Discocyte Elliptocyte Stomatocyle Poikilocyte
meantSD NL 93.2+1.5 2.841.7 4.1+2.2 0.240.1
MDS 74.1+13.2 10.9410.2 8.647.2 6.3+5.7

Fig. 4.

Various forms of abnormal red cell morphology in MDS patients
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Fig. 5. The extent of abnormal red cells in peripheral
blood among various types of MDS
Table 2. The extent of abnormalities of red cell morphology in peripheral blood
in various types of MDS
Percent of abnormal red cells
Normal RA RARS RAEB CMML RAEB-T
Number of cases 10 10 4 13 3 2
Elliptocytes 2.8+1.7 9.6+£8.5 | 12.7+ 7.9 12.6+14.5 3.7+1.9 9.8
Stomatocytes 4.1+£2.2 7.4+£7.9 | 15.7t12.4 9.3+ 5.7* 5.6+4.4 7.8
Poikilocytes 0.2+0.1 6.7£8.3 5.6+ 0.8* | 7.3+ 5.5** 1.5+0.4** 6.2
All parameter are shown as mean value*standard error except for RAEB-T (only mean value) .

* p<0.01, **p<0.001

Table 3. Incidence of various dysplastic changes in erythroblasts of
the bone marrow in 32 patients with MDS
Dzls.lgfggic Multinuclearity irggﬁﬁagty Mitosis Karyorrhexis Cytl;)r;i)(ljagsemic
RA 13.0% 7.8 %4 6.4 6.1 %0 | 3.9%2.9 % | 9.2+7.7 %y | 2.844.9 %,
RARS 7.7 7.8 %4 8.0 4.0 %00 | 3.0£4.7 % | 6.3£5.8 % | 2.243.3 9/,
RAEB 22.0£13.2 %/ | 14.5£11.5 /g | 5.8£4.9 %0 | 8.4%7.6 %o | 0.6£1.3 %4
CMML 2.3% 2.5 % 5.3 0.6 %00 | 3.0%£2.6 %o | 4.710.6 %y, | 4.020.0 %4,
RAEB-T 4.5+ 0.7 °/oo_ 7.5+ 3.5%0(3.241.0 %0 | 10.5%6.3 %/py | 2.240.3 %4,
mean=+SD 15.04+11.0 °/g 9.5+ 9.1 % | 3.8%4.1 % | 7.5%6.9 % | 1.9%3.5

cytes, poikilocytes DEIE % LLRET 4 2 &,
IEE IR L ¢, 3 cintER 2R
L 72 2%F12, RAEBIZ B1J % stomatocytes (p
<0.01), RARS, RAEB, CMML iz 8 J 3%
poikilocytes (p<0.001) (2 & 7 BEINMEA 5358

» 57z (Table 2) .
6) ‘BRI B B ARIFERZ BRI AL & FAY AR
HRERERE L DR
MDS FEBNIC 31T 5 B REDTRFER R A M DI
EE/RL7 (Table 3). ZhSHEBEML
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Fig. 6. Relationship between the percent of abnormal red
cells and the extent of nuclear anomalies in erythro-
blasts in bone marrow in various types of MDS
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Fig. 7. Relationship between the extent of poikilocytosis
in peripheral blood and the extent of nuclear anomalies

in erythroblasts in bone marrow in various types of
MDS
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7) FRIMBREL & KA IR
MERPRESH
FAE MR MBREL & abnor-
mal red cells & OFHEE %4
L7k 25, HHEREUE
r=0.253THh-7:(Fig. 8).
8) MDS 14fERII B
% 7R MER AP RE D 53
#r
MDS 32EFID > 5,
ROJRE T H - T2 145EHI (RA
5 %1, RARS 2 #i,
RAEB 5 %], RAEB-T 2
f5) (Table 4) IZ BT, Ik
MERAEERAE, FRIMBREERS
B, FRIMEKEEHIZDOWT
MREFL 7.
i) FRIMERERERE DR
®
FRIMERBEERAE S DWW T
1, Na influx ;1.50=%
0.25m moles/1 RBC/h
(IEEEXIEEE;1.29+0.14,
p<0.001), Na efflux;
4.1+£1.3(1E % X B B ;
2.4+0.5, p<0.001) &
BRI ERTED . Nat,
K+*— ATPase $7.80+
12.45 (EFEXIERE; 2,52+
0.60, p<0.001) EEX
TLERRDI. LrL, Z
DO, JRIMEKAN Na*t, BX
CKHEE L, ZIRIEEX
MR e RER L, ARIMERA
DERBENT VARELD
IE ¥ Tl o Jz (Table
5).
i) FROBRPERSE DR

R IM Bk RS & 1X, free cholesterol ; 1354+
197 1g/10* RBC (EFEXIEEE ; 1202+103, p<
0.01) &£#pnL, vV >~ i8E 4 H T i3, phos-

abnormal red cells, ¥ X U poikilocytes & @
BoOMHBEEZ®E LT, 2 OMBERKESLr=
0.250, r=0.454T&»H -7z (Figs. 6, 7).
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phatidylethanolamine ® {&/F (p<0.01),
lyso-phosphatidylcholine D& (p<0.001) %
o7z (Table 7).

iii) FRIMERAEE A OB

RAEB O 1 fEfIC THRMMBREE H band 4.1
DS RIBR D T2 (38%K48) (Fig. 9). Z
DORERIT X, BEEZEIC elliptocytosis 23
ThY, o> MDS iER] & s+ 2 BT,

EGB1TE F£15 199D

ZHET L7z, band 4.1K#E%f£> RAEB EHIT
%, ghost, Triton shell & % IZ elliptocytic
form %2 2 L T\ 72 3%, fit ® MDS JE # (el-
liptocytosis type) I BT ik, IE¥ESHR & [ERE
1Z round form OFFEEE L Tz (Fig. 10) .
LOEHREFNCOWTRARAEDMITLID, B
RLUEBL-EHENTIE, MORREEIZTTTZ
OFRM MR IMBRTEZEE 1ZIEH discocytosis #E L

ghost, Triton shell ZFHHL , ZOBERIZML  THY, %/:Band 4. IRBEZOVWTHHREHT
R shTwiwy (Fig.
* " RA 9).
801 o RARS i
« RAEB r=0.253 = .
4+ CMML
2 7o s RAEB-T .
3 MDS Tix, ZDEBK
g oo Meps, SRR 3 Fftic 3
E sl HonsZ e, <45
5 e nTwoH, ZORREE
< 40 R ARETH
- A o * £
L, . : . 3.0 RAY MR IR R
= L L a .
S . . BEELTIE, bFhi
@ 2 a, e RS OEB D 5 53,
o | . A 24U & B LRI (T
. . HRMBERAA O EEE)
0 . . . . DOHFE L, EFHEEHE%
e ° . 00 "Bl L35, RAEB
R B C (x10%al) 3%/ oo ’
Fe. 8 Rel B£3.5-57.0° 00 (5 H),
ig. 8. elationship between the percent of abnormal red _ 0
cells and the extent of reduced red cell counts in RARE2.5-17.0% 0 (3 B) ,
peripheral blood in various types of MDS RARS %£30.5% 0 (1 ) T
Table 4. Hematological data in 14 cases with MDS
RBC Hb Ht WBC Blast Platelet Retic. . .
Case | (x107mm?) | (@/dh) | (%) | (mm¥) | (%) | (x10%mm?) | (%) | Diagnosis
1 2.30 7.3 23.8 2000 0.0 30 8.3 RA
2 2.72 10.8 32.4 420 0.0 40 5.2 RA
3 3.13 9.4 29.5 2500 1.0 14 4.3 RA
4 1.66 5.4 15.9 800 1.0 29 1.4 RA
5 2.09 7.2 ¢ 22.4 6100 0.0 160 1.1 RA
6 2.58 9.0 27.9 7600 0.0 289 2.1 RARS
7 2.42 8.5 24.7 3800 0.0 233 1.9 RARS
8 2.21 7.7 26.9 3520 0.0 21 5.3 RAEB
9 2.14 7.1 21.5 3400 0.0 23 2.4 RAEB
10 2.34 7.0 22.9 1680 0.0 213 2.8 RAEB
11 2.60 6.6 27.4 19500 1.0 103 1.8 RAEB
12 2.76 9.6 29.0 1900 0.0 145 1.5 RAEB
13 2.99 8.0 26.7 6210 35.0 25 1.7 RAEB-T
14 2.48 7.4 22.7 4700 0.0 90 3.2 RAEB-T
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Table 5. Red cell membrane

transport in 14 cases with MDS

Na-efflux* INA]J K] Nat K+
a*, -
Case Na-influx* Ouabain e e
Total — - (mM) (mM) ATPase*
Sensitive | Insensitive
1 1.54 5.1 3.0 2.1 11.2 84.4 4.79
2 1.08 4.2 1.7 2.5 13.6 93.5 3.20
3 1.64 3.8 1.9 1.9 6.0 106.7 ND
4 2.08 ND ND ND 19.5 71.6 40.86
"5 1.45 ND ND ND 11.7 63.6 3.63
6 1.26 3.9 2.3 1.6 11.6 97.8 3.63
7 1.45 ND ND ND 13.1 78.3 3.77
8 1.21 4.3 2.3 2.0 6.0 116.7 ND
9 1.55 6.2 3.2 3.0 16.0 79.0 1.97
10 1.46 1.4 0.3 1.1 7.1 92.8 5.63
11 1.73 4.2 1.9 2.3 8.8 97.9 ND
12 1.32 ND ND ND 7.9 83.0 4.19
13 1.64 4.4 2.1 2.1 14 .4 94.2 ND
14 1.56 3.1 1.3 1.8 16.2 81.9 ND
Mean+SD | 1.50+0.25% |4.1+1.3% 1.9+0.8 2.1£0.5 11.6+4.1 | 88.8+14.1 7.80£12.45%
Normal 1.29£0.14 2.4%0.5 1.4+0.7 1.0+0.3 10.6£3.9 [ 90.0+ 5.0 2.52%+ 0.60
ND : not determined, *m moles/l RBC/h, ¥ p<0.02 *p<0.001

Table 6. Red cell membrane lipids in 14 cases with MDS

Membrane lipids (ug,”10'*°RBC)
Case FC PL Membrane phospholipid composition

PE PS+PI PC SM L-PC

1 1403 2964 797 525 809 768 68

2 1581 2673 516 406 992 668 91

3 1311 1744 419 293 495 450 87

4 1207 2347 648 368 664 554 113

5 1351 2780 815 434 778 676 78

6 1758 3283 919 552 978 791 39

7 1434 2502 643 450 686 643 80

8 1451 3239 774 635 1046 745 39

9 1258 2670 764 401 729 716 61

10 1428 2460 667 426 605 753 12

11 896 1805 513 291 462 493 47

12 1383 2838 826 460 769 707 77

13 1287 2079 597 360 509 563 50

14 1210 2632 729 466 705 647 84

Mean+SD | 1354+197* | 2573+466 | 688+141* 433495 731+184 655+105 66+26**

Normal 1202103 | 26041241 | 806+ 86 366+38 733+ 64 663+ 73 38+t11

FC : free cholesterol, PL : phospholipids, PE :

phosphatidylethanolamine, PS : phosphatidylserine

PI : phosphatidylinositol, PC : phosphatidylcholine, SM : sphingomyelin

L-PC : lyso-phosphatidylcholine -
*p<0.01, **p<0.001

Hotz. SEOMETIX, b3 abnormal
red cells O HIRFIFIEF W HERC B L TS
DIEBNIERRDLIEERERLE. &5
ZZns ORMERFEREE X, elliptocytosis,
stomatocytosis, poikilocytosis EDIEET S Z

YD 57z, elliptocytosis 22T 2EBE
LT, R&EHIE L GEEMEREMRMERE (HE)
BhHY, ZOMICSRZEEIM TS, HHIRIM
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Fig. 9.
RAEB (SDS-PAGE of erythrocyte membrane proteins)
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Fig. 10. Dependency of abnormal peripheral red cell
shape on band 4.1 deficiency in a patient with RAEB,
control, and a patient of RAEB-T
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