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Cat:Fe*t + H,0, —

cat:Fe'" =0 (compound 1) + H,0
Cat:Fe't =0 (compound 1) + H,O, —
cat:Fe't + H,0 + O,
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overall 2H,0, — 2H,0 +0:

Table 1.

.S

%
T N = ¥ O Ok &

ARIMERTIRAsIC~% 7 r v v OB {2 2 DEELH
SRR L D Ut 7 v e ESBERE Uit hut
fe o, FRMERO A £ 7 — 43 2 OBFER o=
EEEFRO -2 TH 0 EBINCIER i B FH A -
Ty
2. EHIS—FHEORR

fh 2 5 —HMIE(Acatalasemia) X, 1947 FE&
I (YIRS T S AR B ) i L 5 T
MR TRl S his,

SRR R A SRt 3 MlosEEEEEET LS
FOFEPIC oW TS Lo, by nBEAalm o i
iAo F = (1 % bksEiAk ) svshT
B, BEIEEFEOLHICAF Y VAT EMHLT
LML F, flEoniEs BRI RE L, F 1
AT LR BERORBOFEHRIBEALMETE
o oo AAECEF K I B A BRRE 2
Lancet ECRFEIh:8) Lo LEOMTE, LB
FNC BB BEEA BT 50 2 7 —E0E T ARISTE
FETDHZERAREREEL R T,

3. MHhYS—EFMELCDONT

HH # 7 —YIELFOEROMITEC L DB RS
MEOREER UL, R1EED 25— M
EREOFRETHE]®) R 1m+ I 5 B

The activities of catalases of blood from normal, hypocatalasemia

and acatalasemic paitients

Activitiy ( PU / gHb )**

Japanese Swiss
Normal 3, 384 ilSd 3, 142 j:393
Hypocatalasemia 1.115 F¥.8 1, 955 348
Acatalasemia 5.0 0.8 5.9 +3.1

Values are means + SD.

** Activities are expressed as perborate

units (PU) per g hemoglobin.
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Fig. 1. Pedigrees of three families with acatalacemia. ll ® acatalacemia; O O

normal (tested) ;: F] &  hypocatalasemia ; [] O not tested; I |l

guineous marriage(8).
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Fig. 2. Frequency distribution of blood catalase activity in the members of 13
acatalasemic families(8).
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Fig. 4. Agarose gel IEF and enzyme immunoassay
of catalase in the C-fraction from erythrocy-
tes of Japanese acatalasemia samples and nor-

Fig. 3. Distribution of hypocatalasemia in vari- mal controls. (A)Catalase activity staining
ous parts of Eastern Asia(7). by the starch iodine reaction. (B)Detection of

catalase by immunoenzymatic method after
blotting. N:normal; A:acatalasemia; N+A:

. BEHIS-—EFORR mixture of both samples(13).
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Fig. 5. SDS-PAGE followed by immunoblot anal-
ysis of catalase in the C-fraction prepared
from normal and acatalasemic erythrocytes.
P :purified catalase from normal hemolysate;
N: C-fraction from normal hemolysate; and
A :the C-fraction from acatalasemic hemoly-
sate(13).
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Fig. 6. Base substitutions found in the acatalasemia gene.
are shown by filled boxes and are numbered.

The catalase exon sequences
Base substitutions in acatalasemia

gene are indicated by upward arrows, showing the change from the nucleotides in the
reported normal sequence to those in acatalasemia sequence(17).
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Fig. 7. Agarose isoelectric focusing of catalase in

the C-fraction from hemolysates of normal(N),
hypocatalasemic(H) and acatalasemic (A) mice.
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Table 2. Half life, Kp and Ks of catalase in nor-
mal and acatalasemia mouse liver calculated
from recovery rate of catalase activity after

intraperitoneal injection of aminotriazole
(g/kg body weight)
Half life Kp Ks
Normal 19.2 hr 0.036 0.271
Acatalasemia 10.0 hr 0. 069 0. 168

Kb: Rate of catalase degradation(hr™)
Ks: Rate of catalase synthesis(PU/mg protein/hr)
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Fig. 8. Changes with time in the activities of
catalase in hemolysates from actalasemic and
normal mice. The hemolysates were incubated
at 37°C, pH6.8. The activity was measuered
at 20C, pH6.8. @:actalasemic(+GM); O:
acatalasemic; M :normal(+GM); [1: normal.
Gabexate mesilate (GM) was added in the
hemolysate at concentration, lmg/ml.
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Fig. 9. Northern blotting of liver RNA. Total
RNA (504g) was electrophoresed on a 1% aga-
rose-formaldehyde gel. In panels 1 and 2,
catalase cDNA probe-B  and f[-actin probe
were used, respectively. Lane A, acatalasemic;
lane N, normal. Arrowhead denotes the band
of catalase mRNA.
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Fig. 10. Alternate pathways for reduced glutathione and hydrogen peroxide in the

incubated red cells.

* thigh concentration of H,0,,
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