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Peroxidase in Therapy of Experimentally
Induced Leprosy

To THE EDITOR:

Although achievements have been made
in leprosy therapy the need for new an-
tileprosy agents remains. The bactericidal
role of myeloperoxidase (MP) of neu-
trophilic granulocytes and cells of the
monocyte-macrophage  system is  well
known. In leprosy a level of MP activity in
phagocytes represents the cell-mediated im-
mune state, and MP estimation might be
used for prognosis of the severity of leprosy
infection (*).

Through artificial decrease in MP activity
of mouse peritoneal macrophages we could
obtain prolonged phagocytic persistence of
the agents of some chronic mycobacterial in-
fections (Mycobacterium tuberculosis and M.
leprae). Using electron microscopic methods
of investigation, it was shown that mice with
experimentally induced leprosy demonstrated
more intense development and generalization
of the disease (multiplication of M. leprae in
lung and splenic tissues) against the back-
ground of decreased activity of phagocytic
MP in the site of inoculation (foot pad) (%).

In view of the significant role of phago-
cytic MP in leprosy pathogenesis, we tried
to treat M. leprae-infected mice (*) by ad-

ministering them lyophilized horseradish
peroxidase (HP) with their diet per os.

The mice were infected into the right hind
foot pads with M. leprae suspensions (at a
dose of 10" per foot pad) taken from lepro-
matous (LL) leprosy patients and passed on
mice one or two times. In order to choose the
most effective antibacterial dose of the prepa-
ration test mice were given HP (Merk) activ-
ity equaling 100 U/mg at a dosage of 50, 100,
150, 200 and 250 mg per | kg of fodder mix-
ture. Mice infected simultaneously with test
animals and fed with 100 mg of diamin-
odiphenyl sulfone (DDS) per kg of food and
untreated mice were used as controls. Drug
trials were carried out continuously accord-
ing to the World Health Organization (WHO)
guide (). Five or six mice from each group
were decapitated 5, 8 and 11 months after the
experiments had been started.

MP activity in loaded M. leprae phago-
cytes was detected using an electron cyto-
chemical method (°). MP activity in neu-
trophilic granulocytes (NG) of peripheral
blood and the hepatic functional state (as
judged by aminotranspherase activity) and
blood counts were determined in mice us-
ing standard methods (7) 5, 7, 9 and 11
months after beginning the experiment (at a

TABLE 1. Dynamics of M. leprae growth in mouse foot pads (10° M. leprae, M = m).
HP dose Mos. after Untreated Treatment by
(mg/kg of food)  infection controls DDS HP
50 5 1.01 £0.26 0.31 +0.16 0.73+0.16
8 7.85+293 2.73+£0.79 348 +0.72
11 551 £ 1.11 248 +0.32¢ 232027
100 5 4.2+20 30£15 28 1.1
8 285+ 109 96.0 = 18.4° 19.9 £ 9.6
1 186.2 £54.0 5341400 9.7 +3.5*
150 S 22.5+5.27 9.28 +2.47 527+1.71"
8 140.7 £32.9 41.92 + 10.64* 10.75 = 3.09¢
11 116.2 +32.8 31.54 = 10.80° 7.51 £2.02"
200 5 17.51 £4.70 630+ 1.04 325 +:1.57>
8 88.2+128 36.50+9.13 7.02 £2.68°
11 61.25+7.34 15.54 £ 5.65° 3.50+1.53"
250 5 20.30 =5.18 4.08 +0.30* 3.50+0.71*
8 66.53 = 10.70 37.94 +8.74 244+6.3
11 7430+ 7.12 241 +4.6 20.08 £5.23

“p <0.01 as compared with controls.
"p <0.02 as compared with controls.
¢p <0.05 as compared with controls.
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Ultrathin sections of macrophages (M),
loaded with M. leprae (M1). Localization of MP activ-
ity (arrows) in membranes and crysts of mitochondria
(Mc) and electron-transparent zone (ETZ) around M.
leprae against the background of treatment with HP
(A), DDS (B) and without treatment (C) (no staining;
bar = 0.5 pm).

FiG. 1.

dosage of 150 mg/kg of food). M. leprae in
the mouse foot pads were counted by the
method of Shepard and McRae (°). As in
the experiments M. leprae from different
patients were used, and the intensity of their
multiplication varied depending upon the
strain. Within each group of mice the same
strain of M. leprae was used.

When introducing HP at doses of 100, 150
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and 200 mg/kg of the food, a strong delay of
M. leprae growth was observed. After 5
months of treatment, the count of M. leprae
in mice treated with HP was [.5to 5 and 1.4
to 3 times less compared with untreated and
DDS-treated control animals, respectively
(Table 1). After 8 months of treatment the
antimicrobic effect of HP was more marked:
M. leprae in HP-treated mice were 12 to 13
and 4 to 6 times less than in untreated and
DDS-treated animals, respectively. After 11
months of treatment a tendency toward inhi-
bition of M. leprae growth in mice treated
with HP remained at the same level. Treat-
ment with HP at 50 and 250 mg per 1 kg of
the food was less effective (Table 1) (%).

Electron microscopy of ultrathin sections
of infiltrated foot pads of mice showed elec-
tron-dense reactive products (markers of
MP activity) in the cytoplasm of M. leprace-
loaded macrophages on membranes and
crysts of mitochondria, membranes of
phagosomes and, mainly, in phagolyso-
somes in the vicinity of M. leprae. MP ac-
tivity in phagolysosomes was higher when
treating with HP and DDS (Fig. 1).

A cytochemical investigation of blood
NG from mice treated with HP and DDS for
5 months showed a strong tendency to in-
crease intracellular MP. By the end of 7
months of treatment, an increase in MP ac-
tivity was significant and remained such un-
til the end of the experiment. In addition, in
all groups a significant increase in enzy-
matic activity was observed by month 11 of
the experiment (p <0.05). In untreated mice
activity of endogenous MP decreased within
the periods indicated (t = 3.3; p <0.05)
(Table 2).

TABLE 2. Levels of MP activity in pe-
ripheral blood neutrophils in mice at vari-
ous times after infection and treatment.

Average cytochemical coefficient

Mos. after of neutrophilic MPO

Infection HP DDS No
treatment  treatment treatment
5 1.9+0.08 1.75+0.05 1.7+0.03
7 1.86 £0.05* 1.77 £0.03" 1.68 £0.05
9 1.87 £0.03* 1.81 =0.04" 1.65 =0.03
1

—

254 +0.19" 2.22+0.06* 1.58 =0.02

*p <0.01 as compared with controls (without treat-
ment).

"p <0.05 as compared with controls (without treat-
ment).
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FiG. 2. Changes in hemoglobin level (A), number Fig. 3. Changes in percentage of lymphocytes
of leukocytes (B) and erythrocytes (C) in blood of  (A), neutrophils (B) and monocytes (C) in blood of
mice. & = Treatment with HP; ® = treatment with mice. © = Treatment with HP; ® = treatment with

DDS; # = without treatment. DDS:; < = without treatment.
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Administration of HP to mice during
months 7, 9 and 11 caused a significant de-
crease in the levels of hemoglobin and ery-
throcytes compared with the control ani-
mals, and activation of the anti-oxidative
system might be one of the possible mech-
anisms (Fig. 2). In this connection, highly
active antibacterial products of MP might
have a cytopathic action on cellular mem-
branes, causing their destruction (*).

There were some changes on hemograms
from mice administered HP and DDS.
Leukocyte counts significantly decreased af-
ter 5 months of HP administration versus
DDS-treated and untreated animals. The ten-
dency continued during months 7, 9 and 11
of HP treatment, suggesting the decrease of
inflammation caused by introducing the in-
fectious agent (Fig. 2). By month 5 of the ex-
periment, a significant increase in the per-
centage of lymphocytes was observed, while
the number of neutrophils was decreased.
Later in the experiment (months 9 and 11),
the proportion of neutrophils in leukocytic
counts was increased, while the percent of
leukocytes was decreased. The monocytic
fraction significantly increased, suggesting
the ability of HP and DDS to stimulate
phagocytic activity of the blood (°) (Fig. 3).

Aminotransferase activity in hepatic cells
remained at the base-line level over the en-
tire period of the experiment.

A mechanism of antibacterial activity of
DDS has not yet been elucidated. The pres-
ent investigation shows that DDS action is
directed toward increasing the level of ac-
tivity of phagocytic myeloperoxidase. This
is true for HP. Moreover, DDS and HP pro-
mote stimulation of cell-mediated immu-
nity. Thus, treatment with HP exerts a stim-
ulating action by increasing intracellular
phagocytic MP (possibly, at the expense of
endogenous HP) and, hence, bactericidal
activity.

The results obtained showed that clinical
application of the enzyme has considerable
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promise. High effectiveness of HP when
administered per os permits the use of this
enzyme as a biological supplement to food.

—Alexander K. Maslov, M. D.
Svetlana A. Luzhnova, B. D.
Olga V. Kalyanina, M. D.

Leprosy Research Institute
Ostrovsky pas. 3
Astrakhan 414057, Russia

REFERENCES

1. BAkHOV, N. L., ALEXANDROVA, L. Z. and Trrov, V.
N. [Neutrophilic role in regulation of tissue me-
tabolism (literature review).] Laboratornoye delo.
6 (1988) 3-12.

. GrAHAM, R. C. and KARNOVSKY, M. J. The ecarly
stages of absorption of injected horseradish per-
oxidase in the proximal tubule of the mouse kid-
ney: ultrastructural cytochemistry by a new tech-
nique. J. Histochem. Cytochem. 14 (1966)
291-302.

3. Masrov, A. K. Phagocytic myeloperoxidase in lep-

rosy pathogenesis. Int. J. Lepr. 68 (2000) 71-73.

4. Masrov, A. K. and JUSCENKO, A. A. [A method
for prediction of leprosy relapse: Author’s Certifi-
cate N 1636717 (USSR).| Discoveries Inventions
11 (1991) 122.

5. Mastov, A. K. and KALYANINA, O. V. [Peroxidase
effect on the development of experimentally in-
duced leprosy in mice infected by M. leprae into
their foot-pads.] Bull. Exp. Biol. § (2000)
571-573.

6. MasLov, A. K. and LuzuNova, S. A. Effect of per-
oxidase treatment on liver, phagocytic function
and blood in experimental leprosy.] Bull. Exp.
Biol. 7 (2000) 83-87.

7. MENSHIKOV, V. V.. eD. [Laboratory Methods in
Clinical Research.]) Moscow: Medicine, 1987.

8. SHEPARD, C. C. The experimental disease that fol-
lows the injection of human leprosy bacilli into
foot pads of mice. J. Exp. Med. 112 (1960)
445454,

9. Sueparp, C. C. and McRaAE, D. H. A method for
counting acid-fast bacteria. Int. J. Lepr. 63 (1968)
78-82.

10. WORLD HEALTH ORGANIZATION. Laboratory Tech-
niques for Leprosy. Geneva: World Health Organi-
zation, 1987.

[E%]



	Page 1
	Page 2
	Page 3
	Page 4

