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ABSTRACT
Objective: we aim to analyze serum leptin levels of untreated leprosy patients, compare them with healthy controls, and co-
relate the patterns of leptin with different parts of the spectrum of leprosy. We try to provide evidence that leptin contribute
in the pathogenesis of leprosy.
Subjects and Methods: Thirty male cases of various types of untreated leprosy of different age were included in this study
at Infectious Disease Hospital (IDH). In addition, fifteen healthy male individuals of comparable age, racial and BMI were
taken as controls. Estimation of fasting blood sugar, fasting serum insulin, pro-inflammatory cytokine tumor necrosis factor
alpha (TNFa) and interleukin 1 (IL1), estimation of morning serum leptin and calculation of Homeostasis Model
Assessment for Insulin Resistance (HOMA-IR) were done in both groups.
Result: Leptin levels were significantly higher in leprosy patients than in controls (mean serum leptin levels of 18.3 ng/mL
versus 7.9 ng/mL, p<0.001). It has been further observed that there were significant increases as regard pro-inflammatory
cytokine tumor necrosis factor alpha (TNFa) and interleukin-1 (IL1) in leprosy patients when compared with controls. Also,
it has been observed that pro-inflammatory cytokines TNFa & IL1 and serum leptin levels amongst the various types of
leprosy were much more in lepromatous form as compared to other clinical forms of leprosy.
Conclusion: in this article, it was noted that hyperleptinemia in leprosy patients is due to hyperinsulinemia, overproduction
pro-inflammatory cytokines such as TNF-a and IL1 and through the stimulation of adipocytes with M. leprae or its

dominant "lipopolysaccharide. Leptin hormone is thought to be a major factor in the pathogenesis of leprosy infection.
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INTRODUCTION

eprosy is a chronic infectious disease caused by

Mycobacterium leprae which is an obligate
intracellular pathogen. It is characterised by a broad
spectrum of clinical forms dictated by the patient’s
immune response to the organism. The tuberculoid
pole has good cell mediated immunity to M.leprae,
with few lesions and bacilli while the lepromatous
pole has poor immunity coupled with extensive
involvement and greater bacillary load. Between
these two poles, there is the borderline group which
can be divided into three subgroups: borderline
tuberculoid (BT), mid borderline (BB) and
borderline lepromatous (BL) [1].

Leptin is the 16-kDa non-glycosylated protein
product of the ob gene [2]. It is a hormone
synthesized mainly in adipose cells and it regulates
body weight in a central manner, via its receptor in
the hypothalamus [3]. Interestingly, there is
increasing evidence that leptin has systemic effects
apart from those related to energy homeostasis,
including regulation of neuroendocrine, reproductive,
haematopoietic and immune functions [4]. It is
known that leptin secretion can be regulated by
inflammatory mediators such as interleukin-1 (IL1)
and tumor necrosis factor-a (TNFa) [5]. Furthermore,
leptin exerts central effects on hypothalamic-
pituitary function and these effects might affect the
severity of leprosy disease.

Leptin, which is involved in a range of
physiological processes, could be an important factor
in the pathogenesis of leprosy. The aim of the
present study is to analyze serum leptin levels of
untreated leprosy patients, compare them with
healthy controls, and co-relate the patterns of leptin
with different parts of the spectrum of leprosy. We
try to provide evidence that leptin contribute in the
pathogenesis of leprosy.

PATIENTS AND METHODS

Thirty male cases of various types of untreated
leprosy were included in this study as patients group.
This study was conducted at the Infectious Disease
Hospital (IDH), Kuwait, from April, 2010 to October,
2011. Of these, 13 patients are Indian, 7 Nepali, 4
Indonesian, 3 Egyptian, and 3 Bangladesh patients.
In addition, fifteen healthy male individuals of
comparable age, racial and BMI were taken as
controls. All leprosy patients were diagnosed by
clinical examination and their confirmation were
made by histo-pathological examination of the
lesions. The controls as well as leprosy cases were
submitted to full history taking, thorough clinical
examination, body mass index (kg/m3), liver function
test (LFT), kidney function test (KFT), complete
blood count (CBC), fasting blood sugar, estimation
of fasting serum insulin, estimation of pro-
inflammatory cytokines tumor necrosis factor alpha
(TNFa) and interleukin-1 (IL1) (Biomedix medical
group, Synlab, German) and estimation of morning
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serum leptin (Diagnostic Systems Laboratories,
USA) using Enzyme Linked Immunosorbent Assay
(ELISA). Calculation of Homeostasis Model
Assessment for Insulin Resistance (HOMA-IR) is
done by using the following equation= (fasting
plasma insulin (uU/ml) x fasting plasma glucose
(mmol/L) /22.5 and is highly correlated with insulin
resistance [6].
STATISTICAL ANALYSIS

The data was analyzed using the statistical
package for social sciences (spss) version 8.0
software. The significance of differences between
mean values of the study variables was evaluated by
using t-test. The significance of differences between
proportions was performed using the Chi-square test.
Correlation coefficient (r) between quantitative
variables was calculated. The P value less than 0.05
is considered significant.

RESULT
The age, sex and BMI of patients in both groups
were compared; no statistically  significant

differences in the means between the groups were
observed (Table 1). This was intended to exclude

factors that affect serum leptin levels. Leptin levels
were significantly higher in patients group than in
control group (mean serum leptin levels of 18.3
ng/mL versus 7.9 ng/mL, p<0.001). While fasting
serum insulin levels were not significantly different
between the two groups, there was significant
difference in HOMA-IR (Table 1). It has been
further observed that there were significant increases
as regard pro-inflammatory cytokine tumor necrosis
factor alpha (TNFa) and interleukin-1 (IL1) in
leprosy patients when compared with controls (Table
1).

Also, it has been observed that pro-inflammatory
cytokines TNFa & IL1 and serum leptin levels
amongst the various types of leprosy were much
more in lepromatous leprosy cases as compared to
other clinical forms of leprosy (Table 2). We
observed a positive correlation between leptin levels
and pro-inflammatory cytokines TNFa & IL1 in
patients group (Table 3). Similarly, we found a
positive correlation between leptin levels and insulin
as well as between leptin levels and HOMA-IR
(Table 3).

Table 1: HOMA-IR, Serum insulin, TNFa, IL1 and serum leptin in studied groups.

Leprosy patients control
Mean +SD Mean +SD Pl
Age 31.6 5.3 31.345.1 0.82
BMI 224 £1.9 22.0£2.2 0.6
0.05*
HOMA-IR 4.23+2 3.11+1 S
S. insulin 14.07+6.11 11.17£3.5 Olez
**
TNFa 14.1+4.1 6.11+£1.33 0'0%1
**
IL1 11.9+2.38 4.8+1.3 0'0%1
S. leptin 18.3+4.9 7.9+1.9 0.001**
S
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Table 2: HOMA-IR, Serum insulin, TNFa, IL1 and serum leptin in clinical types of leprosy.

TT LL
Mean £#SD Mean #SD  Mean +SD e 2 =
HOMA-IR 3.1+2.4 3.5+1.31 47+2.3 0.61 0.2 0.34
S. insulin 11.3+7.1 14.5+4.6 15.449.1 0.35 0.23 0.77
TNFa 8.9+3.17 11.5+£1.9 15.7+4.9 0.18 0.004* 0.05*
S S
IL1 7.51+1.5 10.1+1.81 15.3+2.6 0.31 0.001* 0.001*
S S
S. leptin 12.3+2.1 15.45+2.8 21.6+3.4 0.23 0.001* 0.001*
S S

TT: Tubercliod leprosy; BB: Borderline leprosy; LL: lepromatous leprosy

P1: TT wversus BB ; P2: TT versus LL; P3: BB versus LL

Table 3: Correlation between serum leptin levels, TNFa , IL1 and other parameters in studied groups.

r p r p r p r P r p r p
Age -0.02 0.944 -0.01  0.96 0.19 0.48 0.06 0.81 0.18 0.44 0.07 0.8
NS NS NS NS NS NS
BMI 0.29 0.1 0.05 024 -027 0.25 0.03 0.68 0.21 0.1 0.07 0.32
NS NS NS NS NS NS
S. Insulin 0.56*  <0.05 0.44 0.09 -023 0404 0.22 0.43 0.25 0.41 0.28 0.45
S NS NS NS NS NS
HOMA-IR 0.52*  <0.05 043 0104 -032 0.25 0.11 0.68 0.19 049 031 0.52
S NS NS NS NS NS
S.Leptin 1.000 0 1.000 0 0.55* <0.05 0.007 097 0.60* <0.01 0.02 0.94
S NS HS NS
TNFa 0.55* <0.05 0.007 097 1.000 0 1.000 0 -21 045 -0.18 0.5
S NS NS NS
IL1 0.60*  <0.01 0.02 0.94 -21 045 -0.18 05 1000 O 1.000 O
HS NS NS NS
DISCUSSION with control group. Also, it has been established that
Since leptin is involved in a range of serum leptin levels amongst the various types of

physiological processes, it could be an important
factor in leprosy infection development and
outcome. Leprosy offers an attractive model for the
investigations of the pathogenic correlation between
the patterns of inflammation in the poles of its
spectrum and leptin hormone. The exact nature of
the association between leptin hormone and leprosy,
up to this date; has not yet been clearly elucidated.
In this study, we found a highly significant increase
in serum leptin levels in patients group as compared

leprosy were much more in lepromatous leprosy
cases as compared to other clinical forms of leprosy.
This might be due to several factors which may
explain the elevation of serum leptin levels. First,
the lepromatous leprosy is characterized by
extensive involvement and greater bacillary load
and it was documented that leptin levels are
intensely increased by inflammatory induction such
as bacterial lipopolysaccharide (LPS) stimuli [7].
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Secondly, in this study, the serum leptin
concentration was positively correlated with
HOMA-IR which reflects the degree of insulin
resistance and with the concentration of serum
insulin. Our results are similar to other studies [8],
which describe an important role for insulin in the
state of hyperleptinemia. Compensatory
hyperinsulinemia due to insulin  resistance
stimulates the adipocytes to produce leptin [9]. Also,
hyperleptinemia can play a role in the pathogenesis
of IR [10].

Thirdly, we observed that pro-inflammatory
cytokines TNFa and IL1 levels were significantly
higher in patients group than in control group.
Similarly, pro-inflammatory cytokines TNFa and
IL1 were much more in lepromatous leprosy cases
than other clinical forms of leprosy. This matches
what has earlier been reported by Pisa et al., (1990),
who found higher levels of pro-inflammatory
cytokines TNFa and IL1 in patients with leprosy
and also reported that serum TNFa concentrations,
as measured by an ELISA, were higher in
individuals with the lepromatous form [11].
Because the total number of skin lesions and the
total number of mononuclear cells exposed to M.
leprae are far higher in lepromatous leprosy patients,
the total TNFa secretory capacity of lepromatous
leprosy patients may result in higher serum TNFa
levels, although the biologic effect may be
diminished by circulating inhibitors [12]. Recently,
IL1 and TNFo have been implicated in leptin
secretion regulation where they induce the
production of leptin from adipocytes [13]. Also,
Santos-Alvaraz et. al. have demonstrated that
human leptin stimulates the production of cytokines
such as TNFa and IL-6 [14].

These observations suggest that increased leptin
production could be found as a normal component
of inflammatory response in leprosy infection and
also, could be linked with anorexia induced in
lepromatous form of leprosy. A higher prevalence
of peripheral neuropathy has been reported in
subjects with leprosy, the over-expression and
hyper-secretion of leptin contributes to the
development of neuropathy [15].

In this context, increased leptin levels could be
contribute to the pathological effects, through the
influence of leptin on the wasting syndrome [16]
and through its role in causing a positive feedback
loop in the inflammatory process.

CONCLUSION

We can conclude that hyperleptinemia in

leprosy patients is due to hyperinsulinemia,

overproduction proinflammatory cytokines such as
TNF-a and IL1 and through the stimulation of
adipocytes with M. leprae or its dominant
"lipopolysaccharide. Hyperleptinemia was much
more in lepromatous form as compared to other
clinical forms of leprosy. Leptin hormone is thought
to be a major factor in the pathogenesis of leprosy
infection.
REFERENCES

1. Lockwood, D.N.J., Beeching, N.J., Gill G.V.,

Beeching N.J., eds. Lecture Notes in Tropical

Medicine, 5th edn. Oxford, Blackwell Science

2004:141-50.
2. Zhang Y, Proenca R, Maffei M, Barone M,
Leopold L, Friedman JM.: Positional cloning of
the mouse obese gene and its human homologue.
Nature. 1994; 372: 425-432.
Sanchez-Pozo C., Rodriguez-Bafio J.,.
Dominguez-Castellano A, Muniain  MA.,.
Goberna R, and. S&nchez-Margalet V, “Leptin
stimulates the oxidative burst in control
monocytes but attenuates the oxidative burst in
monocytes from HIV-infected patients,” Clin Exp
Immunol, 2003; 134: 464-469.
Ferndndez-Riejos P, Najib S, Santos-Alvarez J,
Martin-Romero C, Pérez-Pérez A, Gonzélez-
Yanes C, Sanchez-Margalet V: Role of Leptin in
the Activation of Immune Cells. Mediators
Inflamm. 2010;2010:568343.
5. Faggioni R, Jones-Carson J, Reed DA, Dinarello
CA, Feingold KR, Grunfeld C, Fantuzzi G.:
Leptin-deficient (ob/ob) mice are protected from T
cell-mediated hepatotoxicity. Role of tumor
necrosis factor alpha and IL-18. Proc Natl Acad
Sci USA 2000; 97: 2367-2372.
Matthews D.R., Hosker J.P., Rudenski A.S.,
Naylor B.A., Treacher D.F., Turner R.C. (1985).:
Homeostasis modal assessment: insulin resistance
and beta- cell function from fasting plasma
glucose and insulin concentration in man,
Diabetologia; Jul;28(7):412-9.
7. Voegeling S., Fantuzzi C.,: regulation of free and
bound leptin and soluble leptin receptors during
inflammation in mice: Cytokine, 2001: 14: 97-103.
Oncul O, Top C, Cavuslu T.: correlation of serum
leptin levels with insulin sensitivity in patients
with chronic hepatitis C infection. Diabetes care
2002; 25: 937.
Boden G, Chen X, Kolaczynski JW and Polansky
M.: Effects of prolonged hyperinsulinemia on
serum leptin in normal human subjects. J Clin
Invist 1997; 100: 1107- 1113.
Valerio N., Melania M., Paolo C., Vincenzo Di.,
Rita De., Fiorella Pi., Donatella Co., Roberto G.,
Matilde M.: Leptin, free leptin index, insulin
resistance and liver fibrosis in children with non-

w

>

IS

©

10.

-391-


http://dx.doi.org/10.1111/j.1365-2249.2003.02321.x
http://dx.doi.org/10.1111/j.1365-2249.2003.02321.x
http://dx.doi.org/10.1111/j.1365-2249.2003.02321.x
http://dx.doi.org/10.1111/j.1365-2249.2003.02321.x
http://www.hindawi.com/17615292.html
http://www.hindawi.com/97515820.html
http://www.hindawi.com/85392083.html
http://www.hindawi.com/58910238.html
http://www.hindawi.com/23068954.html
http://www.hindawi.com/57873248.html
http://www.hindawi.com/57873248.html
http://www.hindawi.com/45601027.html

Z.U.M.J.Vol.19; N.3; May; 2013

Serum Leptin Level In Patients With Leprosy

11.

12.

13.

alcoholic fatty liver disease: Eur J Endocrinol
2006; 155: 735-743.

Pisa, P., Gennene, M., Soder, O., Ottenhoff, T.,
Hansson, M. & Kiessling, R. Serum tumor
necrosis factor levels and disease dissemination in
leprosy and leishmaniasis. Journal of Infectious
Diseases. 1990, 161:988-991.

Vasudha A. Belgaumkar, Neeta R. Gokhale,
Pradeep M. Mahajan, et al., Circulating cytokine
profiles in leprosy patients Lepr Rev., 2007: 78,
223-230.

Simons PJ, van den Pangaart PS, van Roomen CP,
Aerts JM, Boon L.: Cytokine-mediated modulat-
ion of leptin and adiponectin secretion during in
vitro adipogenesis: evidence that tumor necrosis
factor o and interleukin-1 treated human
preadipocytes are potent leptin producers.
Cytokine 2005; 32: 94-103.

14,

15.

16.

Santos-Alvarez, Jose,’Goberna, Raimundo and
Sanchez-Margalet,  Victor.. Human Leptin
Stimulates Proliferation and Activation of Human
Circulating Monocytes. Cellular Immunol; 1999;
194:6-11.

Takehiko Maedaa,1, Norikazu Kiguchia, Yuka
Kobayashia, Toshihiko Ikutaa, Masanobu Ozakib,
and Shiroh Kishioka: Leptin derived from
adipocytes in injured peripheral nerves facilitates
development of neuropathic pain via macrophage
stimulation; PNAS Early Edition, 2009, 1-6.
Trayhurn P., Hoggard N., Mercer J. G., Rayner
D.V.: Leptin fundamental aspect. Int. J. Obes. Rel.
Metabol. Disord, 1999: 23, Suppl 1: 22-28.

-392-



Z.U.M.J.Vol.19; N.3; May; 2013 Serum Leptin Level In Patients With Leprosy

) padlal)
+ dadialf
i s Sl 5595 0 Lo (5 R bl i) 50y g8 L5 35 LAY Bt gl e (3801 55 i
il im Ao ) Y
sl Al e iagd)
Ao saaaS claial) (e de sana pa Ll lia g allaall jue aldall oa el pall Jias (A Cialll G g Jalad g Al jall o3 (e Caagl)
i iyl A1 8 AL (il e AL il e 3 g i) (im o Al Y 3 il 5 iy Al
RN
sduagl) 48, 4k
e e 31 3y e Al i ye askiZ w3 8y Yo ) s & Yo )+ ale oy o€ AL g Ayl oY) piitene 8 Al yall 538 ol
ol Qe g ) A0 e 51 (S 5105 (e 5l 5 e (8 5 355 e
WA EN]
A1 b Ly Sl (555 o (ol ¢ i il iyl ) e 8 (il 5 sine 1S (o el ) 530 S oy 38
Al G el dia yall

-393-



