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BREREREARMERE 25 6 (HE), BEERRFMOHES F (HS) Lo EEHEOR
mERAE 5 Bl (H. St.) [CHF2BRmMOBAICDNT, 215D spectrin O 4 (LA I,
[EEEES L UM EDIIBMA SR L 1.

HE JEfIT(, ZOMIHEICL > T2BICHEE 7. % 1% rod shape type (rod
BmAEb 15 Z LT D), % 2 (& non-rod type (rod BigpHN 5 LU TFOB)T, #iZ(d
1660, #EEFIFITH 7. BRMEDZ < (L non-rod type TH- 7. &5 (CHBMYLRAE
mBTE, EOHEMAFMIRIC stomatocytic change Aiinb > TUWF=. —F, Ratse Na—
influx HNS5EMBEHZ & 9 Fich 8 Hllc, Na-influx DITENRS HhT-.

rod BifaZ kLY £8, O rod D cell age & Na-influx (DT
B L7, R rod BiMpalt, ovalocyte 45 k0 discocyte L U & 5[ ageing D&
TLA-HBEEERA SN, T/, Na-influx (CRAL T AOEEFMBEEAELEETA
Bhote.

LAaL, C® rod Bimpa L V ¥ Sh- Triton shell T(x, 8 5 # [= mechanical
stability OETHEH ST,

ZAmE HE EFO 55T, EEHband 4.2 RBEHFRRE TN, DMEHITE spectrin
a-1V domain DEER(ICH EFDRHE W=, FO4D HE, HS & Lvr H. St. #6l(c
¥+ 3 spectrin DRt Tld, & domain, dimer-dimer association 5% U 5%
HICKEEZRDOBho 1.

The pathogenesis of increased hemolysis was studied on spectrin biochemistry,
membrane functions and morphology in hereditary elliptocytosis (25), sphero-

cytosis (5) and stomatocytosis.
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Based on morphological features, the HE patients were classified into two major
groups; those with a rod shape type (>>15%) of elliptocytosis (16), and those

with a non-rod type (<(5%) of elliptocytosis.
were detected among the non-rod type cases.

Most of cases with overt hemolysis

Overt hemolysis typically tended
to be accompanied with stomatocytic changes, which appear to be superimposed
on elliptic changes. Sodium influx increased in 8 of 9 HE patients with overt
hemolysis.

Rod shaped elliptocytes were collected by the centrifugation method, and these
cells were examined on the cell age and sodium influx. By this method, it was
concluded that the cell age of rod shaped elliptocytes was older than ovalocytes
and discocytes, and that no significant difference was detected between rod shaped
elliptocytes and normal discocytes in sodium influx.

On the other hand, instability of these rod shaped elliptocytes in triton shells
was detected under the mechanical shaking.

The membrane protein band 4.2 deficiency was detected in a case of hemolytic
HE, in which abnormal isoelectric point of spectrin a-IV domain was observed.
Spectrin abnormality in domain composition, dimer-dimer association, and thermal

stability were not observed in other cases with HE, HS, H. St. patients studied.
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FRMERBIIEE_HEE L EANDKRD, £D
Py EIE L cytoskeleton I X » TEITHI N
T5. HBfE%Zo cytoskeleton (X, JRiEkH
HEds X OBSRER MERS T 5 LA RIgb D EFH
2 HRTW%. Zhb cytoskeleton i2ouWT
1, FOHTHEBHEIENLYBHENCINTE
fo. BOEERERmEAMIEAO—HT, DO
cytoskeleton OAHFRENRREINT V5.
474 B, hereditary elliptocytosis (HE) T
11, iz hereditary pyropoikilocytosis (HPP)
wehuly i spectrin @ fi 4 D 4T BEHCY
MERIH, ¥, FOffio FEE T3 band
4.1 RBEHD L RRIhTWw5%. 2bic, he
reditary spherocytosis (HS) T3 spectrin
RIBHP BRI TS, LirL, ThbD
STREOL LA BELAE Bbhs., £
B2, HE #1310 L5 % { OLREBLER
M, e EREEC B3, STRELE
I, X HCifE~ ORI RS X OEEE & %

il

(® Cytoskeleton

IfiL & O BAEIC D\ I F AP 7 23 L.
T o TAPBRTRBEEARE EE SR T
% HE, HS, hereditary stomatocytosis (H.
St.) ﬁjv:;rs(d‘é cytoskeleton, iz spectrin
DAEALEIRR A E 2 7 BT, Thb Ol
HELs & OMEHEAE O ST 30 B IS BRI D\ T
W& 1T - 7.

* ®

HE 25 526, HS 5yEfI, H. St. 5 EFICD
WA T 7. H StEGICIRemci s
his B R, 5 Fid 4 filik hydrocytosis
BT Hote. Fihe, HEER CX 9 F2 il
#, 16 FIrIEEm chH 7. Thb o HESE
Hlx, Lux® % kO Palek® 5o\ 5 common
HE type 1223, HPP % X 0¥ infantile HE
& Fh e, HE ozZWndz o RKigmd
RS AR MmERAS 50 % Lh LR b D FERIE b
5> TV, 22 PRRZHAIN, BERFRER
1, 4537k BB MEESA RN L
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fo. Teks, WA OERIMBEF OB © Y

e VED EfE (0.6 mg/dl LI E), FRigilio
MRMBHEIE (3 BLIE), B JAETs

FEIRAT RA IBRL CTATV, SHICERY L o\ e
BlaIRRm & L. :
BRI~ ) vinBisESIRn AR L, %
DB IIBEEAR T A\ o X 5 1E
BEE O EN, 1% 710E2—1 T7AFe ¥
0.1M Y v buffer (pH 7.4) i X 3 ECEE
REZDOWTh, SR L OEEBEMCEEL
7o

HE ofifaEnEcHic - Tix, EEBE
BHEZHRL, 8% OREFI TR MR %
TEZH9WC 200 fELL L#1%E L, Bessis® oJi#tic
o THMBFENCE L E LTHREL 7.

Vi *

1) Ghost oF#L

FrIlER% 4°C » 150mM NaCl 3% < 3 [BlLE
&1L buffy coat #BpkE#, Dodge 5% o Fp:
IZH¢é\ > ghost #79%I1 7-. 7272 L, protease in-
hibitor & L - lysing buffer iz 1mM ethylene
diamine tetraacetic acid (EDTA) &, 0.4
mM diisopropyl fluorophosphate (DFP) %
nz, pH 8.0 & L #-.

ks, —EDIEFITIL protease DFHA
PBRIZT B AT, LIFD HIET ghost %5
B fo, FEERRIRILY B R OIBRFIC X - T, 1
#EL buffy coat ZEREL, bW BIRMERS
B (packed red cells) i 0.75 % (w/v) dex-
tran T-500 pny vfig buffer (pH 7.4)1® %,
105 &z B, 4°C CHHE L AmERE KR
Lic. ZO#fEx2B1f75 & &T, AmERY
X EL BREL, FKRmEk% 4°C © 150 mM
NaCl 745 C 3 [| Yk, lysing buffer &L
T 5mM NapO,, IlmM EDTA, 1.2mM phe-
nylmethyl sulfonyl fluoride (PMSF) 3 L ¢
¥, 2.0mM DFP %#nx, pH 8.0 4L, 0°C
T S FRMER ghost & FHHIL 7.

2) Spectrin D#jHL

ghost % low ionic strength buffer (0.1
mM NapO,, 0.1mM EDTA, 0.25mM DFP,

(F13% %15 1987)

0.1mM PMSF, 0.1mM N-a-p-tosyl-l-lysine
chloromethyl ketone (TLCK), 1mM g-
mercaptoefhanol (B-me), pH 8.0) Tt 37°C,
2047fE & 4°C, 16 R [EIMRE L, 220.000g, 254y,
4°C ¢ spectrin % 4yghhiH L 7.

3) FRIMEBR B X O H Y spectrin o i #y 22
%/@12)

FRIDER WK 3 & O i spectrin 359K %
46°C 735 49°C % T TRED &M T 10 5 fIeE
L, RifiERiCoWTix budding Bl o4 w4,
spectrin & O\ TiX % @ solubility % % -
T, THEAEZEMDOIREEL LT, FACIT-IE
W2 v be — L ORRE R L T BRE Y
MRt L 7o,

(a) g M Bk:

FMER A 74 2 — 2 fny v buffer (pH
7.4) T Ht. 5 Z C ABLLI- %, Fio £5E8
ETHELL. Thbo MERPREIZ1Y% 7
Z—= T7AT e Fino0.1M vV v buffer (pH
7.4) CEEHEK, KB B X O EABEMCK
L7

(b) #hH spectrin:

37°C THhH L 7= crude spectrin % isotonic
medium (5 mM NapO,, 150mM NaCl, pH
7.4) THRAMIR & FIRRCHHE (R A& spectrin y
BE; 0.25~0.40 mg/ml) L= %, 4°C i#
L, &bIZ, £H% 100.000 g, 1 efE], 4°C ©
BEO L7 O gt o BEEE %, 0.D.
280 nm DEESMRE T IE L BE L 12,

4) Spectrin o dimer-dimer association!?’

i spectrin & [ ghost P§ ¢, spectrin
DEAHESD TaLD Liu 5% O FHEFE 3
L.

(a) HhH spectrin:

il spectrin ®E 41X, isoionic strength
medium (5 mM NapO,, 150 mM NaCl, 0.1
mM EDTA, 0.25mM DFP, 0.1mM PMSF,
0.1 mM TLCK, 1mM g-me, pH 7.4) T,
30°C, 3WfHIRE (F#k spectrin Jfg; 0.25~
0.70 mg/ml) UL 1=,
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(b) J& ghost:

ghost % hypotonic medium (5mM NapO,,
15mM NaCl, 0.1mM EDTA, 0.25mM DFP,
0.1 mM PMSF, 0.1mM TLCK, 1mM -
me, pH 7.4) T, 37°C, 20 & L,
spectrin % —EEA I ¥k, HE LD
ghost % isoionic strength medium T,
37°C, 30/RMRE % = & T spectrin OFEH
AR L.

7c¥, = hb o spectrin ik Liu 5% ¢ non-
denaturing gel EEa HUWEREL 7.

5) Spectrin » 4 domain D H

Lawler 5 o F:d L <X, Speicher 5!
O H BT s TIT -7, #iH spectrin %
low ionic strength medium (40 mM Tris,
20mM sodium acetate, 10mM dithiothreitol
(DTT), pH 7.4 % L <%, 10mM NapO,,
40 mM NaCl, 1 mM g-me, pH 8.0) T,
TPCK treated trypsin/substrate th%, 1/20,
1/50, 1/100, 17200, 1/400 (wt/wt) FqHL
L, 4°C, 20M:fRE L7z, SHic, —H DiE
#cit, isoionic strength medium!® (10 mM
Tris HCI, 130 mM KCl, 20 mM 'NaCl, 1 mM
B-me, pH 8.0) FThEatE M. RUGHE
Iz i% DFP s 1mM Lied X 5
Mz o, —70°C cHifswmL, —20°C ¢
Tl

6) Polyacrylamide gel /& pkEhE:

(a) SDS-polyacrylamide gel & & HkEhH:
(SDS-PAGE):

Fairbanks 173 X OF Steck &8, 193 L
¥ Laemmli 3% % F\ 7. 7072 L, Laemmli
T 4T fo —¥ O B Tix, acrylamide/
bisacrylamide H#% 26.7 & L 7.

(b) Spectrin o dimer-dimer association
DFET:

Liu 51 o non-denaturing gel B pkE)E:
Z i\ 7. buffer |I, sample, gel ¥ X 0¥ elec-
trophoresis & $ic @& L, 40mM Tris, 20
mM sodium acetate, 1 mM EDTA, pH 7.4

A{FEH L, 0.3% agarose—2.5% acrylamide
disc gel v, 1 mA/disc, 4°C, 20 FeR§D4&H:
CTERKEE T 7.

(c) Spectrin 4 domain DOKH: -
TESkEN: (IEF/SDS-PAGE)

S&m HES kBN, OFarrell? okl
L <X, £ho Speicher & D ZE™ 2 %
Wz,

Wiik%s 9M urea, 2 % Triton X-100, 5%
B-me, 2.4 % ampholines (pH 4—6, pH 5—7,
pH 3.5—10 @ £ ampholine % 0.8% 32> hn
%72) TEML, 2x120mm polyacrylamide
gel, 5,440 volt hours TF3F —KTT H#T& L
TEBELABLNKBY 7V, £k, 105 gly-
cerol, 3% SDS,1mM EDTA, 2 % B-me, 104~
T gel & FH L 72,2022 R TIT - T
TC4FTICIL, Laemmli g1 12 X %5 SDS-PAGE
A, KBz 10% 4 L <1, 11 % poly-
acrylamide (acrylamide/bisacrylamide =
26.7) HfERIL .

polyacrylamide gel o #¥:fa1%, Coomassie
brilliant blue,'” % #-—#Ti% PAS Hual? %
fT\», DU-8 Beckman spectrophotometer %
FV, ik 560 nm TH& R GREL HIEL
fo. Toks, BEEEOD WE X, Lowry ¥k
TRV,

7)  Na-influx

FRIMMERE 7 L= —A MY v buffer (pH
7.4) T Ht. 30 %8l , *Na (NEZ-081,
New England Nuclear, Boston, Mass) %
., 37°C, 2 IBE Lic. Ehpic 4°C oD
0.1IM MgCl B x A\ THRIERA e, 7~
IMERPIC BR D 5A & hute 2Na O BgHEEY o-
counter TPFE® Lic. Fiz, ik Nat
FIOK @BEZ, 7v—a 74 ALY =%
FAV T 589 nm 3 X OV 769 nm CRIE L 7.

8) OV EEC X B ARIfER S Bk

kg IR Y » buffy coat # [ FE#%, packed
cell # {E#I1L, microcapillary tube I 43
L, 15.000g, 104, ERCTELSHEEL .
CHhEBEC R E L, AARILERS AR L
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7. DEEI M- £FRMERSE I o x, MCV,

MCHC, #3 7% i1 Bk %, glucose-6-phosphate
dehydrogenase (G-6-PD) &, 2 Na-influx
HMEL, T, RIORPREIZ1 B 7L 2—1
7A7 e Fin0.1IM V v buffer (pH7.4) ©
BEL, EABBEICHERF L.

9) Triton shell ™ mechanical stability
O BRI X o TR S e IRIERD S,
10 mM Tris HCl buffer (pH 8.0) ¢ ghost
%1 7-. = o ghost # 1 % Triton X-100,
10mM Tris HCL, pH 8.0 ® medium FT
3 Byfi] magnetic stirrer % F\BEBEIHIS A
Mz e, F O, B % o Triton shell %
Heh L, 1% uranyl acetate THEEH, E
B AHAESEBC X » £ 0 shell O EL #Z
Lic. ek, chbo BEL$NT4CTT

Toilc.
10) Ektacytometry % H\7okimEko de-
formability2®
deformability JjEH medium & L T, 15%
(w/v) dextran T-40 jny [ buffer pH7.4

(BB13% H 1% 1987)

(B5BE; 290 mOsm) #{FfH L, = medium
10mlwzf L, Ht. 45% @ FHEL U 7 Fres ik
If1% 50 wl iz, Zhic 30~240dyne/cm? o
shear stress #inxz % = & T, FHKMmE o de-
formability 2##i7f L 7-. 73, ektacytometry
o flat cell (26.5x0.21 mm ©, XFEIIHEE
633 nm @ Heliumneon laser (Model No. LL
2R/220v, CW Radiation Inc., USA) 2 {HfHL
fo. ¥iho, HESEGICEIL Tk, RMEREGED
elliptocytic shape #» #E+5% BT, 1%
TN E— T7TATe Fin0.1M V v buffer
(pH 7.4) TRIE L 7RIk T gD I
T deformability #JIEL, ZAr&2—A T
7 e FEER DL OE% i L 7.

& R
1) HE FEfIC R % ARl BRI B O R 8
AR ER i B8 © 1% rod-shaped elliptocyte,
rod-shaped sphero-elliptocyte, ovalocyte,
ovalo-stomatocyte, ovalo-spherocyte, dis-
cocyte, disco-stomatocyte, disco-spherocyte

Fig. 1. Classiflcation of abnormal red cells in hereditary elliptocytosis.
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¥ X O poikilocyte 23FRDd BTz, T b DMl hn2:1 0L 0% rod MEE L, Th
Raj L Bessis® DEgICHHHEL 7o (Fig. 221U FoB A% ovalocyte &L EFHL .

1). 7 elliptocyte i, REHNCHIL Doz Figure 212, HE ¥} AR FFEM
YET ML L, CoRBEEEL T, € B 3 BloRMERIBREGREZ R L.

. - . - g 8 .
. — e : ... . - .

Fig. 2. Morphological features in red cells of hereditary elliptocytosis with or
without overt hemolysis.
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FERF B R~ & 5w BRR SR T,
rod FUHREAS FEEIHNC %\ D5 FEEIT & -
7. BN TERCRTHIME ik, ovalocyte 23
EEEBEDTED, LrbThicfsDRE
stomatocytic change 234> » T 5 ENEH
Ihs. Zhbo FHEMS HE O ik BiE
X, FEGIE TR AR E e o EVHIBL
1.

2) HE EGIC R 2 ARMBRILE & X Oek

B8 (Na-influx) &¥EMmOBAR :

(a) JFFRmERFEE L B oSk (Table 1)

HE TIXH B2 2 O Rie - 7o FRILRZRE
RS B hi. T e b, #liLelliptocytic
change TH b, ZOEILOKKRBEIIRERIT
B g rod Blffifa L FEx bhs. 2 OMAR
rod Bk o beERL, B ; 2.1+
1.7%, FHEmBY; 21.1£11.4 %
&, BT rod BT &
AERDHLRT, hi L IR
M cix, rod AR5 A
I L T 7 (p<0.001). 28 21%
ovalocyte iz find> - 7= stomatocytic
change T & b, WA ;30.4+
13.9%, FF@mAd 5 21.1+7.9% &
7o b, ¥ C i3 stomatocytic
change 23% 7> 7= (p<0.05).

(b) rod Bk & Na-influx %
X O E OB (Fig. 3)

Table 1 D#ER»L, HmA, I
WA % L aRse, rod Bk D M
ERHERBEREELDh DD,
HE jEfl% rod Blfao a2 b
IWHT, Thxho Na-influx
L oBfRE BET Lc. #R T,
group-1 X rod BRI DR D %\
# (5% b)), group-3 iZkb A
e (5 %) T, Zhbodg
fej % group-2 (5—15%) & L.
# group @ Na-influx (¥, group-1
(9@D; 1.31+0.32m moles/l
RBC/hr, group-2 (4); 1.55+

Sodium influx (m moles/1 RBC/hr)

N BR % & 5

(B13% H15 1987
Table 1. Morphological characteristics in
HE with overt hemolysis.

1) The extent of elongation of elliptic
red cells in elliptocytic transformation

‘ Rod Shaped Red Cells* (%)

He(rg‘jg)“c ’ 214 17—
(p<C0.001)——
N °HEES{1§)1V“° 21114
% Rod forms

Rod forms+Ovalocytes

2) The extent of stomatocytic changes
superimposed on ovalocytes

Hemolytic 40.4413 9%4
(n=9) e
(p<0.08) —
Non-Hemolytic 0
(n=16) 21.24+ 7.9%—
Group-1 Group—2 Group—3
Rod form (%) (>15) (5t015) (0to5)
(n=9) (n=4) (n=11)
I p <0.01 1
NS —— —Ns—
3.0 - - + ® 3.0
2.5 | 1 ® 12.5
o
2.0 |- - -+ 2.0
. o)
1.5 F T + 41.5
1
o&o
Normal range o
1.0 -+ <+ * 1.0
A :I: T A
0 T 0
meant SD 1.31+0.32 1.55+0.28 1.90+0.56

@ with overt hemol ysis

O without overt hemolysis

Fig. 3. Relationship between sodium influx and

extent of rod-shape transformation.
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0.28 m moles/l RBC/hr, group-3 (11%41); Na-influx 2IEH TH-7-Dic L, group-3
1.90+0.56 m molos/l RBC/hr, TEF %t AT ; TUE 1L Bl 9 BRI T, Na-influx % 11
1.29+0.14 m moles/l RBC/hr T & » . Fild 9 G TLEL R D B, =0 2 BEEiciy s

group-1 (X &FINIEEIME T, 9 Bt 8 FlCix BeZn R bR (p<0.01). group-2 33k

daind

Fig. 4. SDS-PAGE patterns of red cell membrane proteins in band 4.2 deficiency.
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£ 3k (B13% #1%5 198D)

RIMMC 4 Firp 2 ] cit Na-influx % IE%C 3.39%, EEEHXIEEE (76]); 8.9+2.6% &7c
ot h, FER ZXRDLhIh -7 (Fig. 5).

3) SDS-PAGE iZ X %[5t ghost ZRp D &Y

i spectrin o FEAHE% association con-

HE (12¢1), HS (541, H.St. (56D D5 stant (Ka) t#»¥ (Fig. 6) &, HE (116D

%, HE 1#ic band 4.2 RIBIAER I T,
DX S e REE KRB BRI SR,

Normal HE patients

Non-Hemolytic ~ Hemolytic

protease @ BEAH I M & /e b 70D,
BR R Z2 T3EREK & Tote. S5 B =y T =0 T = T°°
W2, Mg FriEmE U, EEERmEEC L F
Bric EFE A2 v v — %X, ghost FH%Y
BRCIXPIE & bR &, %o 28T, Amke § 150 T T 5.0
LRI, HEic o 7o protease inhibitor |, a
2 o
RERETHER L. Fofs% Figure 4 |3
EBACRT 50, SRR band 4.2 g 1 L2 oo
#1959 o K BDdL M. F fe, K A|g
IZ o\ T BETE 1T 7chd, propositus A
LISt C ik band 4.2 @ RIEIZ DS IT, o
- 0F + +4 45.0
fir BEEC BIL T BEw Bofr ot 50 5
(Fig. 4 TE).
4) Spectrin ¢ dimer-dimer associa-
tion k 0 0
4°C #ﬂ}ﬂj spectrin D dimer/dimer+te— mean+SD 8.9%2.6 8.3+3.3 8.311.8
e i Fig. 5. Analysis of spectrin dimers in 4°C
tramer i, HE (1161 T, &l (4 low-salt extracts of ghosts from here-
#1); 8.3+1.8%, FEHEmA (76)); 8.3+ ditary elliptocytosis. '
In solution In the membranes
Normal — HE HS H. St. Normal HE
Non-Hemolytic Hemolytic
(n=10) (n=7) (n=4) (n=5) (n=5) | (n=6) (n=6)
s T -+ - - 147 ~
% S 6 -+ —6
b T 1+ wv ¢ 1 s
E olo i % % é I ° ]
S 51 -+ -+ 2T + -+ -5 —
= v g5 + aAa 5
5 T 1 = o
3 spo°
Q
= S A -+ —4
LS L | =
8 el ]
Q ]
gk + 4+ 4+ 4+ 412
< == 1L ,f L
0 TO 1 :rl

mean+ SD  5.3+0.8 5.3%1.0 5.0£0.2 5.4%0.5

5.110.4 meant SD 4.9%0.3 5.1+0.5

Fig. 6. Association constants in dimer-tetramer conversion of red cell spectrins
in hereditary elliptocytosis, spherocytosis and stomatocytosis.
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.
o

Fig. 7. Domain analyses of red cell spectrins in hereditary elliptocytosis, spherocytosis
and stomatocytosis.

Fig. 8. Tryptic digestion of spectrin of normal and HE patients in low ionic strength
and normal ionic strength.
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<, Wi C440D; 5.0£0.2x
10°/M, FemE (745 5.3+
1.0x10%/M, HS (561); 5.4+
0.5x10%/M, H.St. (5%1); 5.1
+0.4x10°/M & /e b, EEXR
B (1061 ; 5.3£0.8x10°M & [
B L CEAREGIC FHLRD b s
Mot Fizo, JE ghost T
spectrin @ &E4& g (log Ka)
i3, JEEmA HE (641); log
5.1£0.5M7 ' ©xt L, IEEXR
# (6%; log 4.9+£0.3M7' T,
ZHIEDOWTH REIZD DL
ot (Fig. 6).

5) Spectrin @ £ domain ®
B

HE (12¢1), HS (5 #)), H.St.
(54 o spectrin &>\ T,
low ionic strength medium F
T, trypsin 4B L SDS-PAGE
& TWRTE BRKENE A B BT
L fzA%, band 4.2 % 8% £ 5
HE JEGI%BR & RELRD DI
otz (Fig. 7). ¥, isoionic
strength medium T HE 8 ]
(EimA 1 6% &) XL mEk
DR 1To fedy, Zhicdh %
LD B Ik - 7 (Fig. 8).
BEE IR B ICRERI 9 spectrin
TiL, a-IV domain o isoelectric
point 235.7 CIE#A SRR : pl
5.6) LIEWI AR 75
shift LT\ 7z (Fig. 7).

6) EOLAHEEEC L - THHEL
Fe R ER D PR
A EEmERC ST
@ Cell age dependency

MCV { ¢ X top | > 5 bot-
tom BABTTACH T, *
DfEIXH L bottom BCTH/INE
fsote. Zhicx L MCHC fiix,

- each fraction G-6-PD

N R & £ 5

(B13% H 1% 1987)

1.1 —11.1
¢ ol
&
% :
> o
O1.0} —1.0 =
= z
s g
2 a
= 23
x 0.9 —0.9
| ]
1 L 1 1 L 1 Il 1
0 2 3 1 5 6 7 8 0
(Top) (Bottom)
. each fraction MCV Fraction No. # each fraction MCHC
mean MCV mean MCHC
Fig. 9. Profile of MCV and MCHC on separated normal
red cells.
reticulo—
HoH + + + — — — |un
CELL AGE DEPENDENCY 4
¥ 1.4
E @ ————@ Normal
4, L A—4AHE
(&)
1.2 —
.2
S
2
1.0 .
0.8+ -1
A 4
0”‘ I 1 l 1 1 1 1 1
1 2 3 4 5 7 8
(Top) (Bottom)

Fraction No.
mean G-6-PD

Fig. 10. Red cell G-6-PD activities in each fraction.

1.2+ 4
%
51.1f i
) } 2
Z,
w 1.0} ~ e -
o ~L”
2 :
Z
k]
~
0.9 -
®-——-® Normal
A——4AHE
0 1 I 1 ] ] 1 ) ] T
1 2 3 4 5 6 7 8
(Top) » (Bottom)

i i o.
each fraction Na~influx Fraction N

mean Na*~-influx

Fig. 11. Na*-influx profile in each fraction.
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1.2+ |
(=]
38 | |
Elb
s
Zl51.0f |
Sl.g
Rl
g2t |
=<
0.8~ ®-——-¢ Normal
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Table 2. Decreased deformability in rod-shaped red
cells of hereditary elliptocytosis on ektacytometry.
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