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Acatalasemia T, FHFmEk catalase FMH £XIEBLTUWBEFTSH, FoEAm
[FRERHOLNEVHDEEZIOLNATWNS. LML, CORKDODRERBICRLT, XHRTIE
catalase ;EMRZHMERTI(E, in vitro Z(C &P Heinz JEFERRBROBBHERR LS
T'IC ascorbate HABROZHLEEFRE2RYH /. TLT, ChOLOREEERETIWEE
HOH35KRE) CBEKFTEEREBERORICOVWTRELLEZS, EEFREZE
fe. L#ehioT, O Heinz /JFRER, &K ascorbate REEOEFEAKEE, hHFEK
MR (CE1T 3 catalase RZICEHETSFREMLIBEHTH L. ChHD catalase RZFk
mETE, BIEBETICEVWTEANEZETICEAEIONDCEND, BEERSES, B
REBRBEREEZEAHITNETHSS.

It is commonly believed that there is no hemolysis in the red cells of patients
with acatalasemia. Contrary to this commonly held belief, acatalasemic red cells
we observed showed a marked increase in Heinz body formation and extremely
abnormal results in the ascorbate test. The activities of the pentose phosphate
shunt pathway and of glycolysis were generally normal. Thus, the abnormality
observed probably should be attributed to the deficient catalase in these red cells,
followed by their hemolysis under oxidative stress. Such acatalasemic patients,
therefore, should be protected from oxidative challenge by oxidative drugs or
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infections.
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B+, BimEgnoRRcET 5
TR REOES RS, FCRMEKERRZ
REVCAE > IR > FEFID S EHE S h T
Wa. ZhbDHEMERZIECS UL, Th
AP DB ¥ 7 X M A & o BEEIC D
VTRV ERTHCHB IR TS EIXEVH

LSHOBERFEEL L TEIRTWS.Y
W O DEERRZEE, 7c& ¥ lactic dehy-
drogenase &Z g %, NADH methemo-
globin reductase RZIES 7o & TlX, BEERX
THENHER IR T e b, BIiERE AT
W ERHEILR TS,

LT AT, ThboRmRARBEEDO KRR
RIMEREERRZIEC H B Z LN P D TRALS
Nl D L 1947 4, KFHDOFIRIC L 5 acatala-
semia®~® CH A 5. Catalase!™ ! I, v b
Bk M BRIC 3\ T, glutathione, glutathione
reductase, glutathione peroxidase, super-
oxide dismutase 7¢ & & & diT, ML
BT, FOBRABEFCHERFTHET, B
By Tnbb0LELbR, £D—
WEBER L. P

+7c3>% catalase (3 glutathione peroxi-
dase (GSH-PX) & itic4:hkD MR, il
MILKED HBCEEIFRAYETHLED
hTWwb., ZoBE, £ENDL VX HED
H,0, i GSH-PX it X b, FlKEBTAELL
H,0, o4z EE LT catalase [ X b ALHE
Xhb. HO, iZJEHE, IEEA, hemoglobin,
BEREAR S LTRLERAY b 230E L
THEETHHZLERIMOR T %, Aebi b
WX % &, catalase iX, FOERAL H.0: IRE
CARBELTED, SEED H,0, FAETF TIX
H,0. o E{EABREGEKTHY, —F, KRE
D Hy0; (10°°M LUF) OEa, HoHWnikict
% HyO0p MU TH LD KEDFIF ARSI HE
THhHEEICIL, Iy LA peroxidase L LTD

& 5k (E10% HF45 1984)

® Heinz body (@ Hemolytic anemia

% ETHLEEbhD. Aebi LIXLAKEBRE
FFRC VIEBHE T o7& &5, EFRMIK
W H#? ¢, methemoglobin ¥EREEIL 10~20f%F
L, MEo catalase FEinc kb, Z0
BEEIPERLCEBREL TS,

CatalaseiBi4+% & h & D EECIFRAI A
IR TWB—F, ABEFE/R Z i (acatalasemia)
T, FRMMERD catalase JEHE X I13E A E4LL
RETLTW A h0bbT, BE ORKEE
TREMIBED LT, Fh, BROEEL
EotD%WEE%%EO%A%,@%Eﬁﬁ
FELIRWVIRY, BERRZERD D D, £E
I BE G ERE B Lo T8 SRk
IDEZLRTOWAEHENDS.

L L, FCERBEYTTS &, AERE
PBYGECRBA LD, FHA PV ARRES
nich THEIIE, RHIMIC 3\ TREE /e
5, methemoglobin 8o ¥hn, ERcA Mo H
HrZodbhs.

Z Z T AW Tk, acatalasemia DA 3
EFIC D%, TORMBMNRH, FcHR{LETTHE
OWTHE L, HbeTEOHEKPERCS
WTEREL .

BESLUHE

AfE B 3 ) (catalase {EHITVTH L IER
RO 1 %UTF), BIOEFRNR4Lflico,
~2Y VIZ X D BRI AT, £fo—Efic
DN, MIEFH—BEAE L O x fifT L.
¥io, £MmoEHE 2,000 r.p.m., 20 7D E
DIZ X b buffy coat REL, RMMEEFR
Na/K BEfeigE ftEK (glucose JREE125mg%)
3mSR T A LX), HERILKE
¥ewew e L, hematocrit % 30% i FABIL
fo. 1

4 1ft 2ccic sodium ascorbate 10mg, glucose
S5mg #inx oo, 37°C, IEHEBE T5
Z LT X b ascorbate RErh MfT L, AU
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sulfhemoglobin & (0. D. 620 nm) ##HIZE L
7\:' 15),16)

% 7o, Heinz /MEARHER™ (1 Jandl 5
D FHET, XbicETE glutathione F&'™
X Beutler SO HHEIC L D FAfTo70c.

FInER pentose [EIFHEM: © BIE™ 11 HC-
U-glucose (Amersham Searle #CFB 96,
England) # 7% *C-1 glucose([7], #CFA 349)
A ARIMERIFERIC 0 %, 37°C 4 RefBE Lic
#%, 4 U fc “CO, hyamine T HEI¥, %
D 1“CO, #ptEe (pmoles CO, produced/
hour/ml RBC) % % » T ARERIKEEE L
#-. FORE, —#WoERBTIE, 107* M methy-
lene blue % ¥upn L, 7oRKEERE % KiEL
(stimulated) x4, —J5, methylene blue &
7sim (basal) 2% & Lic.

WICASE BERMERD FERERRIC DL TIL, X
D44k (overall activity) # L35 BEHT,
EiARm BRI R A 37°C 2 ReRRE L7 £,
10%, perchloric acid @ X VBEB L £D
o, glucose? lactate? X O°
pyruvate?® % & xBEFRIEC X b JE L.

¥io, ARIMMERAEHEGOF TRRKREYH
-+ % 2, 3-diphosphoglycerate i -2\ T %,
Keitt? o HEC L h EBE T-TC.

5 #®

(1D MmRFH— TR

BRI L ARTERSE 3 fl& IEF SR 4 6
DOFRMERFTRIC DTk, Table 1 7.
FEFID > b, H 3EGTIEEDORIME D
555, M.C.V, M.C.H. 2 L JIETFLTW
% & & v microcytic hypochromic anemia
ThHh, PRZBAMOEHLITBINDS. &
B 3EF T T S RBRARMERE SAELRE
DdHhA T,

(2) Ascorbate test

AERE CGE1FD CEFENR26 E16
F IO 26D BT T, BERMGR
304 CHEEICZ B3 7: sulfhemoglobin AT %
R, 28OS T, £ hemoglobin (1%

Table 1. Hematological data in red cells
of peripheral blood of acatalasemic

patients.
Norrﬁal Patients
(I Red cells 1. 493 1. 442
(X 10¢/u) 0. 447 | 2. 487
3. 521 3. 376
4. 495 4. —
Mean 489 435
(II) Hemoglobin 1. 14.5| 1. 14.5
(g/dD) 2. 13.4| 2. 16.6
3. 17.1| 3. 10.4
4. 16.6 | 4. —
Mean 15.4 13.9
i Hemgtocrit 1. 43.2| 1. 42.7
° 2. 38.7| 2. 48.5
3. 46.9| 3. 30.0
4. 46.0 | 4. -
Mean 43.7 40.4
av Reticaulocyte 1. 0.7 1. 1.6
4 2. 0.7 2. 0.8
3. 1.3 | 3. 0.5
4. 1.6 | 4. —
Mean 1.1 1.0

HIBE LTS X5 TH 0.

Ol D AIERE GF2IEF B X0 E3E
B DREER S HHeT, Table 2 THIT 7.
AFEBERMIRIC B3 5 2@ ascorbate test
D BT R IER SR i U CIERWBEE ©
1, FEBERMBRIBERECST, ~
7 n EVORERBEYE TR TV ERRL
TWw5, ek, ThHORERBEIVTID,
FD~ESrEYHEARCEET ABR Tt
(A

(3) Heinz |MEERAR

AREBERMIROMBCBER T IC KT 5 HEL
M e % AR T, Heinz /MeAERRABREY T
VW, FORER Table 2 /R L.

Acetylphenylhydrazine iz X b, B
FRIMBRITE DT & A L TOEHITY )2 Heinz
MESEE EERET X Swinh, IEENR (F




476 DI

Table 2. The activities of oxydation and
reduction in red cells of the patients
with acatalasemia.

(I) Heinz body formation

Normal Patients
1 25% 1. 96%
2. 48 2. 98
3. 30 3. 98
4. 38
Mean 35 97
(II) Ascorbate test (O.D. at 620mu)
Normal Patients
1. .083 1. .823
2. .091 2. .725
3. .087 3. .750
4. .088
Mean . 087 .766
(IlI) Reduced glutathione
Normal Patients
1. 88.0mg% 1. 81,7mg%
2. 83.9 2. 91.1
3. 76.6 3. 93.1
4. 90.9
Mean 84.8 88.6

£ 3 (#10% 45 1984

Table 3. The activities of pentose phosphate
shunt pathway in acatalasemic red
cells.

(I) 1CO, production from “C-U-glucose

(pmoles 1CO, produced/hour/ml
RBC)
(A) Basal activity
Normal Patient
No.1 0.130 No. 1 0.107
2 0.101

(B) Stimulated by 10-* M methylene blue

Normal Patient
No.1 1.400 No. 1 1.630
2 1.437

() uCO, production from MC-1-glucose
(pmoles 1#CO, produced/hour/ml
RBC)

(A) Basal activity

Normal Patients
No.3 0.133 No. 2 0.114
4 0.123 3 0.141

B35%) LELVREELLTWS.

(4) BELA glutathione (GSH) BE

PlkX D, AERIMIRTIERALZRILED
TLHENFRD BB &b, FRMMEKAD sulfthy-
dryl ZOREFEREYFET 2b0L LTHLA
T5ETCH glutathione BOERX T 7.
AEARMER GSH B EEMRE FE O =L
£, BLEDV A FIh T3 (Table
2). ‘

(5)  ARIMERFLRAE BRI B 15

AEE3FEFID 5 b, BREROBIRE, 1A
iz ¥C-U-glucose HHV:, F2EF B IV
2 3R 1C-l-glucose %M U CHA KR
TR el B i % T L e

I. “C-U-glucose ,nH D "CO, FELEEE

AAES VEGICREFENR E 1l I

2 D F T H-XC, basal 35 X O stimu-

lated {EHEDO VT RICE W TLEROERR

»T, FTOFEMITE L MR ST 5 (Table

3.

COHE, BRROIREHESIELA DR T

(B) Stimulated by 10-*M methylene blue

Normal Patients
No.3 1.601 No. 2 1.273
4 1.497 3 1.512

WighZ Eab, TCA cycle 12k %5 “CO,
EARFEALEHRLZ30DEEX DA,
Bohi ¥CO, AR T 5 BT ITIT AR
BEIRICLALDEELTINAS.

II. *C-l-glucose 75 D “CO, FELHE

AIEFL2MEF B L OEIEF T KT S
14CO, EEAREIL, =t basal, stimulated

L bic, EFEHE B30k X0HE 46D

DENEHRTERBOEXRDT, EFLE

zbhb.

(6) FRIMERAEHERE

AIERFE 3 EFNC I T 5 M HERE D BLAE 1%
Table 4 1Z/R L7z,

ChBIERD 5B, 21 Tk EFAR
GE1H, F20) EHCAFC F W THRM
h, EBbCBRBCHEHINICLDTHSH, £
o glucose & ke, lactate EE4ERE, pyruvate
EEHRE, FRimEk 2, 3-diphosphoglycerate & &
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Table 4. Glycolytic activities in red cells
of patients with acatalasemia.

1) Glucose consumption (pmoles/hour/ml

RBC)
Normal Patients
1 2.49 1 2.78
2 1.82 2 171
3 1.67 3 2.01
Mean  1.99 2.17
II) Lactate production (pmoles/hour/ml
RBC)
Normal Patients
1 2.24 1 2.50
2 2.59 2 1.85
3 2.54 3. 1.8
4 2.29 4 —
Mean  2.42 2.08
III) Pyruvate production (umoles/hour/ml
RBC)
Normal Patients
1 0.224 1 0.208
2 0.185 2 0.530
3 0.210 3 0.410
Mean  0.206 0.383
IV) Concentration of red cell 2,3 DPG (mM)
Normal Patients
1 5.06 1 5.56
2 4.92 2 2.68
3 6.53 3 —
4 4.64 4 —
Mean 5.29 4.15

TWThLEETH 7. —F, REDHE 2IE
Bk X O S FEFIKE RIS VT, EEENR
(B30I, 40D LT EHM, WER, Tk
bHEM 2 BEIE, RFECEWLTHECHIS R
T\Wb., F0t%, Table 4 B TEL, &
N2 fER % X OEE 3HERITIX, lactate £
AREDET B XU pyruvate FrlE % R DTk
b, NAD/NADH (o BEH RS, Kk 2,
3-DPG B CGE2ERD L3k, Thb
DFRFERED KT XA X 5 HE LY E XL I8

5. L L8 LEADKRKELELADLED L,
ThbDEERD - Chick, BHEELZDOLD
ik, —BIICART, ThigEREIEEIIE
LW LEZDRD.

% %

Pk, AfEBEIEMCoZ, FRmMIRHE
Bat Uic, AFED 3IEFITIE, WThbEHR
Heinz /MEHARR O BE W n 2. T, ascorbate
test = B+ % hemoglobin ZE{:D FTHER B
. EFh, FORRHAE LT, hemoglobin #
BRITIER TH Y, HKRBETHE LS L TORKEE
BERAIOIR TEME 12 B <, RMERETLE gluta-
thione iz & BE X RDILh ol Z b, &
o catalase FEHEDORZ T LD I H LD &
HEINh%. Jacob B Ffz, Aebi b AA
ARROAFE# R L, oxidative hemolysis
DFHEMAE TR L T\ 5,2

Ll o in vitro gi#E X v, catalase RZHE
BEHRMmMBRT, ¥ 0 hemoglobin 12 %\ »
THBLHENE L TIEL T B T B L
5%. BERANC in vivo FE1%E R DHENICTD
WTE, ShHORMEFIELFE T SRR
EoREDHIIERANRAT SN DD -
TWHEDEHEIND. LIchi»>T, BE,
Ak, iR, FEH GFcReFD oML L
I 0 RBIC ARIREEIC s i b &, catalase
EER LA ERE Lt AEBERMOIKRT
VX, FOBRBECEDY, BRICAIN, methemo-
globin 4% 25D EEXLRD. Zhbh
BECEANLHEET I, FEROE#EY
HEETHLERD D, ZhbARMIRKE L&
RBL>DHERTIVEELFL L FLE
THHD.
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