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Deficiency of cytochrome b%in chronic
granulomatous disease demonstrated
by monoclonal antibody 7D5
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The production of superoxide anions
(OIT) and the release of the anions
into phagosomes are essential for the
killing of bacteria by phagocytes in
defense mechanism[1]. It is catalyzed
by NADPH: 0 2oxidoreductase of cy-
toplasmic membranes of phagocytes.
The activity of the enzyme is absent
in phagocytes of patients with CGD
[2]. Because the enzyme system is sup-
posed to be composed of a few com-
ponents, the disease should be caused
by several etiology. Segal et al [3] sug-
gested a novel cytochrome b which
was first described by Hattori [4] as
cytochrome b38in 1961 to be involved
in the activity. Its spectrum was ab-
sent or scarce in phagocytes of the
patients with X-linked CGD [5],
which is the major type of the disease.

A sensitive and quantitative detec-
tion of the cytochrome b is important
for the definitive diagnosis of classical
and variant types of CGD. The latter
type is clinically not so severe and is
seemed to be effectively treated with
y-interferon [6]. The detection should
be done with a limited volume of
blood because the patients are diag-
nosed early in their life.
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We raised a monoclonal antibody
against the cytochrome b of human
phagocytes [7] which could specifical-
ly absorb solubilized Ou-generating
activity of human neutrophils [ref. 8
and unpublished observation by Mu-
rakami et al]. Here we used it for a
sensitive and quantitative assay of
the cytochrome b33 of phagocytes of
CGD patients.

Materials and Methods

Monoclonal antibodies. More than 1,500
mononoclonal hybridomas were made from
spleen cells of mice immunized with cyto-
chrome b663rich human neutrophil mem-
brane by fusing with SP 2/0. A hybridoma
secreting 7D5 (1gG1) was cloned by several
limited dilution procedures [7]. Culture
medium of the clone was used. As a nega-
tive control IgGIl, we used an anti-hCEA
monoclonal antibody, F4-11, which was
generously supplied by Dr. Kuroki (Fuku-
oka Univ., Fukuoka).

Immunostainings oj peripheral phago-
cytes. Human peripheral phagocytes adhe-
ring to a slide glass were immunostained
by 7D5 or F4-11 with the use of Vectastain
(Vector Lab., Burlingame, CA) after déna-
turation of the endogenous peroxidase
with 0.01% H=20:2 in methanol [7].
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I mmunoelectron microscopy. Phagocytes
fixed with 1% paraformaldehyde and
0.02% glutaraldehyde at 4 °C for 1 hr
were immunostained as above and embed-
ded in Epon. Ultrathin sections were ob-
served on an electron microscope JEM-
1200 EX (Jeol, Tokyo) [9].

Flow cytometry. Monocytes and neutro-
phils (1 —3.6 X 10s cells/ml) enriched on Per-
coll gradient were incubated with hybri-
doma culture medium containing either
7D5 or F4-11 at ¢ °C overnight. These were
washed once or twice with phosphatebuf-
fered saline (PBS), incubated with FITC-
labeled goat anti-mouse 1gG F(ab-)2 (Cap-
pel, Cooper Biomedical Inc., Malvern, PA)
for 2 hrs at ¢ °C and washed once with
PBS. f low cytometry was carried out on
a Ortho Spectrum Ill (Ortho Diagnostic
Systems, Westwood, MA) with a logari-
thmic or linear mode

R esults and Discussion

Although normal human peripheral
neutrophils were clearly immunostai-
ned with 7D5, those of patients with
classical X-linked CGD were unstained
with it [7]. Neutrophils of their moth-
ersexhibited mosaicism,and were com-
posed of two group, cells of one group
were stained normally and those of the
other were unstained (Fig. 1). Phago-
cytes of patients with autosomal re-
cessive CGD were normally immuno-
stained with 7D5. Immunocytochemi-
cal assay on a microscope is simple,
sensitive and ivaluable as far as cy-
tochrome b-positive and negative
CGDs concern. But we discovered pa-

Fig. 1. Immunostaining of neutrophils of a Xb —CGD carrier mother with monoclonal
antibody 7D5
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Fig.2. An electron micropgraph of a neutrophil immunostained with 7D6. Deposits of
oxidized diaminobenzidine were seen on the outer surface of cytoplasmic membrane.
Deposits found inside the cell were produced by endogenous peroxidase activity

tients with neutrophils containing
low but significant cytochrome bS53
spectrum [10]. Although we occasi-
onally succeeded in spectrophotomet-
rically calculating the contents of the
cytochrome in those cells, further
accurate analysis was impossible be-
cause of limited numbers of available
cells. In addition, the spectral assay
of the cytochrome is greatly inter-
rupted by contaminated hemoglobin
even though it can be avoided to cer-
tain extent by the use of carbon mo-
noxide [11].

We, therefore, established flow mic-
rofluorometry of phagocyte cyto-
chrome b3B because the epitope of
the cytochrome to 7D5 was found to
locate on the surface of human phago-
cytesl(Fig. 2) and of B lymphocytes
(K. Kobayashi et al & Maly et al,
manuscripts in preparation). On the
flow cytometry, 7D5-positive cells
were separated from 7DS5-unstained
ones more clearly in monocyte frac-
tion than in neutrophil fraction. So we
used the monocyte fraction for the
cytometry. Monocytes of some pa-
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Green fluorescence

Fig. 3. Histograms of monocyte flow cytometry of a variant CGD patient. Open histo-
gram, patient cells labeled with F4-11; closed histogram, patient cells labeled with 7D5;
hatched histogram, cells of his father labeled with 7D5

tients definitely had low but signifi-
cant amount of cytochrome b on the
surface (Fig. 3). From our standard
curve, the content of the cytochrome
in the case shown in Fig. 3 was calcu-
lated to be about 14% of normal va-
lue which was comparable to that
calculated from difference absorption
spectrum (7—14%). This method re-
quired neither purified phagocytes
nor abundant number of cells.

Table |

Classification of CGD

Chromo- Cytochrome bss, OiJ-generat-
some spectrum 7D5 antigen activity
6
X
+ + + 3
A + + B 2
TJC* b + _ 1

* Unclassified
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We diagnosed 12 CGD patients and
classified them into several groups by
immunocytochemical and biochemical
data (Table 1). A half of patients be-
longed to classical X-linked cytochro-
me b-negative type, and one-fourth
patients were X-linked variant CGD.
We failed in classifying the last case
of the table from family analysis of
the cytochrome at protein level. His
cells should be therefore analyzed
genetically at a molecular level. We
have experienced no definitive pa-
tient with autosomal cytochrome b-
-negative CGD in Japan.

References

1. Babior MM, KipnesRS & Curnutte JT J:
J Clin Invest 52: 741, 1973

2. Quie PG, White, JG, Holmes B & Good
RA: J Clin Invest 46: 668, 1967

3. Segal AW & Jones OTG: Nature 276:
515, 1978

4. Hattori H: Nagoya J Med Sei 23: 362,
1961



M Nakamura et al: Deficiency of cytochrome 658 183

. Segal AW, Jones OTG, Webster D & 9. Nakamura M, Sendoh S, van Zwieten

Allison AC: Lancet ii: 446, 1978 R, Koga T, Roos D & Kanegasaki S:
. Ezekowitz PAB, Orkin SH & Newbur- Blood, in press 1988

ger PE: J Clin Invest 80: 1009, 1987 10. Minegishi N, Nakamura M, Suzaki K,
. Nakamura M, Murakami M, Tanaka Terasawa K, Minegishi M, Tsuchiya S
Y, Koga T & Minakami S: Blood 69: & Konno T: Tohoku J Exp Med 154:
1404, 1987 143, 1988

. Nakamura M, Sendoh S, Koga T & 11. Pasquier C, M argetty C, Chollet-Martin
Kanegasaki S: Eut J Clin Invest 18: S & Hakim J: J Immunol Methods 77:
A40, 1988 147, 1985

Acta Paeiiatrica Hungarica 29, 1988 —89



	1-2. szám
	III. CLINICAL AND LABORATORY EVALUATION OF PHAGOCYTE FUNCTION
	M. Nakamura-T. Koga-S. Kanegasaki: Deficiency of cytochrome b 558 in chronic granulomatous disease demonstrated by monoclonal antibody 7D5


	Oldalszámok������������������
	179����������
	180����������
	181����������
	182����������
	183����������


