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Abstract

Background: Leprosy is a chronic disease caused by Mycobacterium leprae. Oxidative stress (OS) is a condition associated with an increased
rate of celluler damage induced by the oxygen derived oxidants commonly known as reactive oxygen species (ROS). ROS are capable of
damaging celluler constituen generated in excess during the chronic, inflammatory, and neurodegenerative disease process of leprosy.
Malondialdehyde (MDA) is end product of lipid peroxidation by ROS and serves as marker of celluler damage. Aim: To analyse the diference
of MDA level in Paucibacillary (PB) and Multibacillary (MB) leprosy. Methods: 17 new cases of leprosy patients that were diagnosed by
clinical and laboratory examinations. We conducted blood samplings and measurements of plasma MDA level with HPLC method. Results: In
this study, there was increased the mean of MDA level in MB compared with PB and significant statistically (p<0, 05). Conclusion: Tissue
damage due to OS in leprosy patients is more severe in MB group than PB group
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Introduction

Leprosy is a chronic infectious disease caused by Mycobacterium
leprae. It usually affects the skin and peripheral nerves. It can also
affect muscles, eyes, bones, testes, and other internal organs.™?
Leprosy is common in developing countries including Indonesia
as a result of the country's limited ability to provide adequate
services in the scope of health, education, socio-economic in the
community so it is still a contagious disease that causes complex
problems.”! Leprosy has different clinical manifestations in each
individual. Based on Ridley and Jopling's grouping of leprosy, it
is divided into 5 types based on clinical, histopathological and
immunological aspects, namely tuberculoid (TT) type leprosy,
borderline tuberculoid type (BT), mid borderline type (BB),
borderline lepromatous type (BL) and lepromatous type (LL),
while WHO divides leprosy into paucibacillar (PB) type leprosy
and multibacillary type leprosy (MB)."*! Clinical manifestations of
leprosy can also be affected by inflammation in tissues mediated
by the immune response. Products such as tumor necrosis factor-a
(TNFa), nitric oxide (NO) and the presence of reactive oxygen
species (ROS), play an important role in the immune response to
infection but on the other hand can also cause tissue damage."

ROS are produced by living organisms as a result of normal
cellular metabolism. At low to moderate concentrations, they

function in physiological cell processes, but at high
concentrations, they produce adverse modifications to cell
components, such as lipids, proteins, and DNA. Overproduction
of ROS arising either from mitochondrial electron-transport chain
or from excessive stimulation of nicotine adenine dinucleotide
phosphate  (NADPH) .This oxidase is found in
polymorphonuclear leukocytes, monocytes, and macrophages.®"

The major defense against microbial infection is the macrophage
system.’”) Microbial killing by macrophages is associated with a
burst of respiratory activity that leads to the production of a
variety of moleculs and free radicals called reactive oxygen
species (ROS), such as supeoxide anion, hydrogen peroxide and
hydroxyl radicals.

The mechanism of microbial killing within phagocytes involves
ROS, if not adequately scavenged by antioxidants, this will lead
to undesired peroxidation of lipids and other macromoleculs. Free
radical react with lipids containing double carbon bonds. The
prime targets are polyunsaturated fatty acids (PUFA) in
membrane lipids. This reaction causes the separation of hydrogen
from carbon and the addition of oxygen produces peroxyl lipid
(LOO) and lipid hydroperoxide (LOOH). LOOH unstable and
degraded by free radicals to form MDA.**"! (figure 1) MDA in
plasma serves as a marker of cellular damage due to free
radicals.l”! Considering this, the study was planned to analysis the
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status MDA plasma level in new patients with leprosy and
diffrences based on PB and MB leprosy types especially in the
city of Medan in the country of Indonesia.

Methods

This study conducted from April until October 2017. This was
designed as a cross-sectional observasional analytic study
involving 17 newly diagnosed cases of leprosy were recruited
from the outpatient clinic of the department of dermatology, H.
Adam Malik General Hospital and Dr. Pirngadi Hospital Medan.
Each subjects signed informed consent were included in this
study that had met inclusion and exclusion criteria. Samples was
taken from venous blood and malondialdehyde level was
measured using High Performance Liquid Chromatography
(HPLC).

The results were statistically analyzed by Shapiro-Wilk tests.
Using T-independent test and quantitative data were analyzed
using mean and SD. p values less than 0.05 were considered
significant.

Ethics
Ethical clearance was given by Health Research Etchical
Committee, Faculty of Medicine, University of Sumatera Utara.

Results

In this study we got mean of MDA level was higher in man group
(1,568+0,561 pmol/L). The highest MDA level we found in 16-64
years old group (1,447+0,637 pmol/L), type 1 reactions
(1,576+0,712 pmol/L) (table 1).

Table 1: MDA levels based on characteristic leprosy patients
Characteristic MDA level (umol/L)

Age (group) n Mean SD
0-15 0 0 0
16-64 17(100%) 1,447 0,637
>65 0 0 0
Gender n Mean SD
Man 14 (82.4%) 1,568 0,561
Woman 3 (17.6%) 0,886 0,790
Type reactions n Mean SD
Type 1 4 (23.5%) 1,576 0,712
Type 2 0 0 0
Without reaction 13 (76.5%) 1,408 0,639

Our study showed that there is significantly higher (p<0,005) in
the level of MDA in MB leprosy patients, than in PB leprosy
patients (table 2).

Table 2: Difference in MDA levels based on type of leprosy
patients

Subject N MDA level (umol/L) P
Mean + SD

MB 3 (17.6%) 1589 + 0,551 0,04

PB 14 (82.4%) 0,787 £ 0,693

Discussion

The phenomenon of lipid peroxidation has attracted considerable
attention in several pathologic conditions. The major defense
against the microbial infection in leprosy is macrophage system.
Microbial killing by macrophages is associated with a burst of
respiratory activity that leads to production of ROS. The
macrophages are rendered inefficient in eliminating bacili in the
borderline or lepromatous forms. This cascade of events could
also be responsible for the increase of MDA levels in the leprosy
patients, mainly in the cases of the lepromatous form. Prime
targets of peroxidation by ROS are the polyunsaturated fatty acids
(PUFA) in membrane lipids. PUFA is degraded by free radicals to
form MDA. The level of MDA in serum serve as a marker of
cellular damage due to free radicals. Since MDA serves as an
index of lipid peroxidation, it was estimated in leprosy patients to
estimate the extent of lipid peroxidation. This indicates that
increased lipid peroxidation due to ‘free radical’-mediated injury
occurs in leprosy patients. Increased lipid peroxidation can occur
if the rate of production of reactive oxygen species is higher or
the antioxidant level is low.®*?**] MDA is the major and stable
end product formed during the peroxidation of lipids.!****

In this study showed significantly higher MDA levels from MB
than in PB leprosy patients. The macrophages in MB patients
show normal phagocytosis; however, they are unable to kill and
digest enfulged Mycobacterium leprae because of inadequate
superoxide production. Thus, the MB macrophages may not
significantly contribute to overall generation of ROS. The
systemic increase of MDA levels in the MB patients may be a
result of the defect function of monocyte-macrophage and it is
well known that cell-mediated immunity is strong in PB.["!

This is consistent with a study conducted by Garad et al and
Trimbake et al, who found that there was a significantly higher
MDA levels from MB than in PB leprosy patients./**?) The MDA
values increased from tuberculoid to lepromatous, thus indicating
increased trend in the mean values in leprosy patients, thus
indicating increased lipid peroxidation in leprosy particularly in
lepromatous.

This study showed MDA levels from leprosy patients with
reaction type 1 higher than without reaction. In this study there
was no leprosy reaction type 2.

This is consistent with study conducted by Girish et al, who found
that there was a higher MDA levels leprosy patients with reaction
(4,89+0,72) than in without reaction (3,19+0,62).") Leprosy
reactions also plays a role in causes more severe tissue damage in
leprosy patients.

In this study also showed there was increase MDA levels in age
group 16-64 years old (1,447+0,637) and MDA levels were
higher in male (1,568+0,561) than woman (0,886+0,790). But the
authors had yet to find research or theory that further links MDA
levels with age and gender.

Conclusion

This study was conducted in patients before the start of the
treatment evaluating the leveks of MDA in plasma. This study
confirms the increases MDA levels significantly higher from MB
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than in PB leprosy patients. Further study needed to determine the
correlation MDA levels with bacteriology index to prove wheter
the amount of acid-fast bacilli influence on it.

References

(1]

(2]

(3]

(4]
(5]

(6]

(7]

Rea TH, Modlin RL. Leprosy. Dalam: Wolff K,
Goldsmith LA, Katz Sl, Gilchrest BA, Paller AS, Leffell
DJ, Editors: Fitzpatrick’s dermatology in general
medicine, 8th ed. New York : McGraw-Hill Companies
Inc; 2012; 1786-96.

Thorat DM, Sharma P. Epidemiology. In: Kar HK,
Kumar B. IAL Textbhook of Leprosy. 1st ed. New Delhi:
JPBMP;2010.p.24-31

Departemen  Kesehatan Rl Direktorat  Jenderal
Pengendalian Penyakit dan Penyehatan Lingkungan.
Buku Pedoman Nasional Pemberantasan Penyakit Kusta.
2007; 18:1-46.

Bryceson A, Pfaltzgraff RE. Leprosy. 3th ed. New York:
London Churchill Livingstone; 1990. p.3:5-132.
Vazquez CMP, Netto RSM, Barbosa KBF, DeMoura TR,
DeAlmeida RP, Duthie MS et al. Micronutrients
influencing the immune response in leprosy. Nutr Hosp.
2014; 29(1): 26-36
https://doi.org/10.3305/nh.2014.29.1.6988

Birben E, Sahiner UM, Sackesen C, Erzurum S, Kalayci
O. Oxidative stress and antioxidant defense. World
Allergy  Organization Journal. 2012; 5: 9-19.
https://doi.org/0b013e3182439613

Abdel-Hafez HZ, Mohamed E, Abd-Elghany AA. Tissue
and blood superoxide dismutase activity and
malondialdehyde level in leprosy. Journal European
Academy of Dermatology and Venereology. 2010;
24:704-708. http://doi.org/10.1111/j.1468-
3083.2009.03496.x

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

Jyothi P, Riyaz N, Nandakumar G, Binitha MP. A study
of oxidative stress in paucibacillary and multibacillary
leprosy. Indian J Dermatol Venereol Leprol. 2008;
74(80): 1-6. https://doi.org/ 10.4103/0378-6323.38428
Garad AS, Suryakar N, Shinde CB. Oxidative stress and
role of thiol in leprosy. International journal of
pharmaceutical biological and chemical sciences. 2014;
3(2): 22-26.

Vijayaraghavan R, Suribabu CS, Sekar B, Oommen PK,
Kavithalakshmi SN. Protective role of vitamin E on the
oxidative stress in hansen’s disease (leprosy) patients.
European Journal of Clinical Nutrition. 2005; 59:1121-8.
https://doi.org/10.1038/sj.ejcn.1602221

Barrera G, Pizzimenti S, Dagu M, Dianzani C, Arcaro A,
Giovanni PC, et al. Lipid peroxidation derived aldehyde
4-hydroxynonenal and MDA in aging-related disorder.
MDPI. 2018; 7:102 https:// doi:10.3390/antiox7080102
Trimbake SB, Sontakke AN, Dhat VV. Oxidative stress
and antioxidant vitamins in leprosy. International Journal
of Research in Medical Sciences. 2013; 1(3): 226-9.
https://doi.org/10.5455/2320-6012

Lima ES, Roland IDA, Maroja MDF, Marcon JL.
Vitamin A and lipid peroxidation in patients with
different forms of leprosy. Rev Inst Med Trop S Paulo.
2007; 49(4): 211-4. http://dx.doi.org/10.1590/S0036-
46652007000400003

Ayala A, Munoz MF, Arguelles S. Lipid peroxidation:
production, metabolism, and signaling mechanism of
malondialdehyde and 4-hdroxy-2-nonenal. Hindawi
Publishing Corporation. 2014, 31.
http://dx.doi.org/10.1155/2014/360438

Girish S. Role of antioxidant vitamins in immune
function in leprosy. Pharmacie Globale International
Journal of Comprehensive Pharmacy. 2011; 2(8): 1-3.

2230

Indexcopernicus value - 64.48

© 2018 Published by IJIRMS Publication



