In Vitro Effect of Dapsone on
NADH-Methemoglobin Reductase

To THE EDITOR:

Leprosy patients under sulfone therapy
exhibit both a wide variability and a raised
NADH-methemoglobin reductase activity
(®). The enzyme activity is also negatively
correlated to the patients’ hemoglobin level
(®) but not to their reticulocyte rate (*), Con-
sidering that NADH-methemoglobin re-
ductase (actually a NADH-cytochrome bs
reductase) is a membrane enzyme (°) and
that dapsone exerts significant hemolysis (')
due to its property to oxidize membrane
lipid and protein components (), one pos-
sible hypothesis to explain the rise in en-
zyme activity is that the action of dapsone
upon the cell membrane could somehow
augment the soluble fraction of NADH-
methemoglobin reductase. According to this
hypothesis, both the great variability and
the rise in enzyme activity might be ex-
plained.

We carried out experiments on blood
samples obtained from 14 volunteers. After
washing the red cells with an isotonic-buf-
fered saline solution, each sample was sus-
pended in the same medium at approxi-
mately 50% hematocrit and divided into six
portions of 1 ml each. Five portions re-
ceived 2—-10 ug dapsone/ml erythrocyte sus-
pension; the other portion received none.
They were incubated for 2 hr at 37°C with

gentle stirring. After incubation, NADH-
methemoglobin reductase activity was de-
termined according to Scott (°) in both the
crude hemolysate and unsealed ghosts, the
latter prepared according to Steck and Kant
(7). Scott’s method (°) is based on a dye re-
duction (dichloro-indophenol, DCIP) by
NADH in the presence of either crude he-
molysate or cell membrane suspension after
treatment of the erythrocytes with 1%
NaNQ, in isotonic-buffered saline followed
by additional washing. Enzyme activity was
expressed as (AA4y,/min per mg protein) X
104

We also measured the enzyme activity by
applying the same method (°) to the super-
natant of erythrocyte ghosts which were not
previously treated with dapsone, before and
after the addition of 5 ug dapsone/ml mem-
brane suspension. A period of incubation of
10 min at room temperature was followed
by another centrifugation for 15 min at
22,000 x g. The enzyme reactions in both
cases proceeded for 5 min, and the results
were expressed as AAgy, X 103,

For the erythrocytes previously incubated
with dapsone, we found a dose-dependent
increase of NADH-methemoglobin reduc-
tase activity measured in the crude hemo-
lysate (r = 0.40; N = 36; p < 0.05) and a
negative correlation between this variable



59,3

and the enzyme activity measured in mem-
brane suspension prepared from the same
portion (r = —0.38; N = 29; p < 0.05). One
likely interpretation is that dapsone pro-
motes the increase in enzyme activity in the
hemolysate by releasing enzyme molecules
attached to the cell membrane.

Data concerning the eight determinations
of NADH-methemoglobin reductase activ-
ity in the supernatant of ghost suspension,
before and after the treatment with dapsone,
strongly supports this interpretation. The
mean enzyme activity before the incubation
with dapsone was 9.13 units (S.D. = 2.17).
After the incubation with the drug, the mean
value jumped to 42.00 units (S.D. = 18.38),
the difference being highly significant as
shown by paired observation analysis (t =
5.53; DF = 7; p < 0.01). It is also note-
worthy that the coefficient of variation in-
creased from 23.75% to 43.77%, which is
in accordance with the great variance ob-
served in the activity of NADH-methe-
moglobin reductase from leprosy patients
under sulfone therapy.

The present data may also explain the
observed negative correlation between the
hemoglobin level and the enzyme activity
in leprosy patients (3), since both effects are
dependent on dapsone concentration.

—Claudio Eduardo Muller Banzato, M.D.
Luis Alberto Magna, M.D., M.Sc., Ph.D.

Departmento de Genética Médica
Faculdade de Ciéncias Médicas
Universidade Estadual de
Campinas (UNICAMP)
CP. 6111
Capinas, Sao Paulo, Brasil 13.081
Reprint requests to Professor Magna.

Correspondence

487

Acknowledgment. This study was carried out when
Dr. Claudio Eduardo Muller Banzato was a fellow of
Fundagdo de Amparo a Pesquisa do Estado de Sao
Paulo (FAPESP), Proc. 84/2759-0.

REFERENCES

1. BEIGUELMAN, B., PINTO, W. JR., EL-GUINDY, M. M.
and KRrIEGER, H. Factors influencing the level of
dapsone in blood. Bull. WHO 51 (1974) 467-471.

. CATICHA-ALFONSO, O. S., MAGNA, L. A. and Bel-
GUELMAN, B. NADH-reductase de metemoglobina
e reticulocitose. Cienc. Cult. 37 (1985) 280-283.

3. MaGNA, L. A. and BEIGUELMAN, B. NADH-met-
hemoglobin reductase and methemoglobinemia
among leprosy patients. Int. J. Lepr. 52 (1984) 475~
481.

4. RAsBRIDGE, M. R. and Scort, G. L. Hemolytic
action of dapsone: changes in the red cell mem-
brane. Br. J. Haematol. 24 (1973) 183-193.

5. ScotT, E. M. The relation of diaphorase of human
erythrocytes to inheritance of methemoglobinemia.
J. Clin. Invest. 39 (1960) 1176-1179.

6. ScHwARrTzZ, J. M., REIss, A. L. and JAFFE, E. R.
Hereditary methemoglobinemia with deficiency of
NADH-cytochrome b, reductase. In: The Metabolic
Basis of Inherited Disease. 5th ed. Stansbury, J. B.,
Wyngaarden, J. B., Fredrickson, D. S., Goldstein,
J. L. and Brown, M. S., eds. New York: McGraw-
Hill, 1983, pp. 1654-1665.

7. SteECK, T. L. and KANT, J. A. Preparation of im-
permeable ghosts and inside-out vesicles from hu-
man erythrocyte membranes. In: Methods in En-
zymology Volume 31; Biomembranes, Part A.
Fleischer, S. and Packer, L., eds. New York: Aca-
demic Press, 1974, pp. 172-180.

[



	Page 1
	Page 2

