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Leprosy is a chronic infectious disease
that is characterized by a broad spectrum of
clinical forms depending upon the immune
response of the host to Mycobacterium lep-
rae ("). At one end of the spectrum there is
lepromatous leprosy which is associated
with impaired cell-mediated immunity
(CMI) and an uncontrolled replication of
the mycobacteria. At the other end of spec-
trum there is tuberculoid leprosy which is
associated with pronounced CMI and low
numbers of mycobacteria in skin macro-
phages (").

Erythema nodosum leprosum (ENL) is
an acute reactional complication commonly
seen in patients with lepromatous disease
and is associated with local and systemic
inflammation ( 31 ). The host response to in-
fectious agents and inflammatory stimuli is
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usually accompanied by stimulation of acute
phase protein synthesis and several alter-
ations in lipid metabolism C.". IL It
has been shown that the levels of C-reactive
protein (CRP) and serum amyloid A (SAA)
are markedly elevated in ENL patients as
compared to nonreactional lepromatous pa-
tients and endemic controls ( 13 ' 'S. 24 . -"), indi-
cating that the synthesis of acute phase pro-
teins is stimulated during ENL. We have
also shown that lepromatous/borderline lep-
romatous (LL/13L) patients have higher
serum triglyceride and lower HDL-choles-
terol levels compared to endemic controls:
whereas ENL patients have markedly lower
total, HDL-, and LDL-cholesterol levels
compared to LL/13L patients (").

The stimulation of acute phase protein
synthesis and the changes in lipid metabo-
lism during infection and inflammation are
now thought to he mediated by cytokines
( 25 . ' 7 ). Tumor necrosis factor (TNF), inter-
leukin-1 (IL-1), and IL-6 induce hepatic
acute phase protein synthesis ( 30- 3"). Simi-
larly TNF, IL-1 and IL-6 increase hepatic
lipid synthesis and decrease lipoprotein li-
pase activity, resulting in an increase in
serum triglyceride levels ("."). TNF also
decreases HDL-cholesterol levels in ro-
dents as well as primates ( 17 ), and has been
proposed to be a mediator of changes in
lipid and lipoprotein metabolism in experi-
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. Characteristics of leprosy patients inesenling with LNL reunion.

No. Age Sex Diagnosis.' BP'
Previous

ENI.
episodes

r„ rereaction
treatment

Postreaction
treatment

Duration
Of reaction

(days),

I. 22 (F) 131. 4.5 0 MDR' MDR 47
2. 46 (M) I.I. 4 2 MDR MDR 10
3. 19 (M) LL 4 I MDR MDR 98
4. 40 (MI LL I NIDR MDR If)
5. 21 (F) LI, 5 () None CLOF 76
6. 37 (M) 1.1. 5 0 None CLOFfIlial ' IOU
7. 25 (M) LL 3 0 MDR None 18
8. 18 (M) RI. 3.5 0 MDR R1F/CLOF 98
9. 58 (M) U. 4 2... MDR MDR 40

10. 60 (F) LL 5 0 MDR MDR 29
11. 18 (M) LL 3 I MDR N1DR 35
12. 54 (M) LL 1 I C1,01"/ILII''' R1F/CLOF 15

1.1. = Lepromatous, BI. = borderline lepromatous.
'' 131= Bacterial index at the time of diagnosis.
• MDR = Multidrug regimen.

CLOP = Clofatamine.
• RIF = Rifampin.
' that = Thalidomide.
• Duration of reaction refers to time taken for reaction symptoms to subside after treatment of LNL.

mental infection models ("). Serum TNF
levels are markedly elevated during ENL,
and it is thought to play a major role in the
pathogenesis of ENL ( 4 . 31 -'t. 42 ).

Our earlier studies compared the changes
in serum lipid levels between patients with
lepromatous disease and ENL ("). Now we
have extended these studies to include lep-
rosy patients across the spectrum of the dis-
ease as well as recently exposed, healthy
household contacts to assess acute phase
serum markers associated with leprosy
which may be used as predictors for reac-
tions. We have also examined changes in
serum lipoprotein levels in a new cohort of
ENL patients at the onset of reaction and af-
ter the reaction had clinically subsided. Ad-
ditionally, we have measured serum TNF
concentrations in these patients and have
examined the correlation between TNF and
changes in serum lipoprotein levels during
and after ENL reaction.

MATERIALS AND METHODS
Study subjects. The patient group for

this study consisted of 27 untreated leprosy
patients with no known history of any reac-
tional episode. The untreated leprosy pa-
tients were further classified as lepromatous
(LL/BL, N = 17, mean age 33 years, 15
males and 2 females) or tuberculoid (BT/
TT, N = 10, mean age 28 years, 3 males and

7 females) according to the standard crite-
rion of Ridley and Jopling ( 3s). The study
group also included I2 histologically con-
firmed ENI, patients. The mean age of the
ENL patients was 35 years (range 17-60
years) with a male : female ratio of 3: I . All
of the [NI. patients had severe reactions
and needed hospitalization. They were
treated symptomatically with analgesics
and nonsteroidal antiinflammatory drugs.
Three of the ENL patients received steroid
treatment; only one received thalidomide
treatment. The characteristics of the ENL
patients including age, sex, bacterial index,
history of previous ENL episodes, duration
of reaction, pre- and post-reaction treatment
are summarized in Table 1.

The control group for this study included
14 household contacts of LIJI3L patients
with no apparent clinical signs of leprosy
and 22 healthy endemic controls who had
no known contact with leprosy patients and
were employed at The Aga Khan University
Medical College.

Serum TNF concentrations. Venous
blood samples were collected from all pa-
tients in glass tubes without any anticoagu-
lants. In ENI, patients the blood samples
were collected before initiation of treatment
for the reaction and after clinical remission
of the reaction. In lepromatous and tubercu-
loid patients blood samples were taken at
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the time of admission. The blood was al-
lowed to clot at room temperature, and the
samples were centrifuged to remove red
blood cells. Serum was separated and
stored in aliquots at —70°C. Before the as-
say for TNF estimation, the samples were
thawed at room temperature. TNF concen-
trations were measured according to the
manufacturer's instructions using a com-
mercially available human TNF-a ELISA
(Quantikine HS TNF-a, R&D Systems,
Minneapolis, Minnesota, U.S.A.). This TNF
ELISA has a sensitivity of 0.5 pg/ml. A
standard curve was obtained by plotting the
readings of the standard TNF solution sup-
plied with the kit and the individual read-
ings were obtained by comparing readings
with the standard curve.

Serum lipid concentrations. Serum
triglyceride and total cholesterol levels
were measured by standard enzymatic as-
says as described earlier ("). Serum HDL-
cholesterol was measured enzymatically af-
ter precipitation of chylomicrons, VLDL
and LDL with phosphotungistic acid and
magnesium chloride ('). Serum LDL levels
were determined by the method of Fried-
wald, et al. ( 1 1 ).

Statistical analysis. The data are pre-
sented as mean ± standard error of the mean
(S.E.M.). The level of significance between
the control subjects and the different patient
groups was determined by Student's un-
paired t test. The paired t test was used to
compare the differences between ENL pa-
tients during and after the reaction; p values
< 0.05 were considered statistically signifi-
cant. Linear regression analysis was per-
formed to determine the correlation between
serum TNF and lipoprotein concentrations.

RESULTS
Serum lipid concentration in leproma-

tons, tuberculoid and ENI, patients. The
data presented in Figure I compare serum
lipid levels in endemic controls (EC),
household contacts (HC) of LL/BL patients,
LL/BL and BT/TT patients. The HC group
had significantly lower total (p < 0.005) and
HDL-cholesterol levels (p < 0.0001) com-
pared to the EC group; there were no signif-
icant differences in serum triglyceride and
LDL levels. Serum triglyceride levels were
increased by 35% over the EC group in
LL/BL patients (p < 0.04). There were no
significant differences in serum total or

TG^TC^HDL^LDL

1. Serum triglyceride (TG), total cholesterol
(TC), I IDL and LDL levels in endemic controls (EC),
household contacts of LL/BL patients (fIC), untreated
tuberculoid (T) and lepromatous (L) patients. Number
of subjects in each group is given in parentheses. Serum
lipid levels were measured using standard enzymatic
assays as described under Materials and Methods.

LDL-cholesterol concentrations between
the EC and LL/BL groups; however, HDL
levels were decreased by 32% in LL/BL pa-
tients (p < 0.0001). These results confirm
our earlier observation of changes in tri-
glyceride and HDL levels associated with
lepromatous disease ( 2 S) in a new cohort of
LL/BL patients. Unlike the HC and
LL/BL groups, there were no statistically
significant differences in serum triglyc-
erides, total, LDL-, or HDL-cholesterol lev-
els in tuberculoid patients as compared to
controls, indicating that the changes in lipid
metabolites are specific and are primarily
observed in contacts of and patients with
lepromatous disease.

We next compared the changes in the
serum lipid concentrations in LL/BL pa-
tients with those presenting with acute ENL
and again after the clinical remission of the
ENL reaction. The data presented in Figure
2 show that as compared to LL/BL patients,
significant decreases are observed in total
(p < 0.002), LDL- (p < 0.03) and HDL-cho-
lesterol (p < 0.0001) concentrations in pa-
tients presenting with acute ENL reaction.
The changes produced in the serum lipid
levels during the acute phase of ENL are
transient since serum total, LDL-, and
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Fu;. 2. Comparison of serum triglyceride (TG), to-
tal cholesterol (TC), IIDL and 1.1)1. levels in ELME
patients with ENL patients during the acute phase of
reaction (acute ENE) and alter the clinical remission of
ENE (post-ENE). Number of subjects in each group is
given in parentheses. Serum lipid levels were mea-
sured using standard enzymatic assays as described
under Materials and Methods.

HDL-cholesterol levels in ENL patients af-
ter the reaction had subsided clinically are
comparable to those in LL/BL patients and
are significantly higher than the levels dur-
ing the course of the acute ENL reaction
(Fig. 2).

The data presented in Figure 3 depict the
HDL-cholesterol values in individual sub-
jects in the control groups, lepromatous and
tuberculoid patients and during and after
ENL reactions. These data clearly demon-
strate that despite a wide variation in HDL
levels in the endemic controls, the serum
HDL levels were markedly lower in con-
tacts of and patients with lepromatous dis-
ease (p < 0.0001) and were even further de-
creased during the course of ENL reaction
(p < 0.0001).

Serum TNF levels in lepromatous, tu-
berculoid and ENI, patients. The data
presented in Figure 4 show that serum
TNF levels were increased significantly
(p < 0.001) in the HC group when com-
pared to the EC group. The serum TNF lev-
els were 2.4-fold higher in the BT/TT pa-
tients as compared to the EC group: how-
ever, this increase was not statistically
significant. There was a 3.8-fold increase
(p < 0.004) in serum TNF levels over the
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FRi. 3. Serum IIDL-cholesterol levels in individ-
ual control subjects, leprosy patients and during and
after ENE reaction. Numbers in parentheses represent
number of control subjects or patients in each group;
horizontal lines show medians for each group.

EC group in the LL/BL patients. Serum
TNF levels were 5.9-fold higher (p <
0.0001) in ENL patients as compared to the
EC group during the reaction (before the
initiation of treatment) and 2.8-fold higher
(p < 0.004) after the treatment (post-ENL)
when the reaction had clinically subsided.

30

EC^HC^TT^LL/BL ENL ENL-P

( 6 )^( 1 4 )^(1 0 )^(17)^1 2 )^( 1 2 )

FIG. 4. Serum tumor necrosis factor (TNF) levels
across the spectrum of leprosy and during and after
ENL reaction. Numbers in parentheses represent num-
ber of patients or controls in each group. Serum TNF
levels were measured by an ELISA method as de-
scribed under Materials and Methods.
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TA131.1: 2. Level of significance .1Or^200
serum humor necrosis factor concentiations
across' the .spectrum of leprosy and ENL
reaction."

Group comparisons' p value

EC v/s IIC < 0.001
EC v/s L11131., < 0.0004
EC v/s TI713T N.S.'
EC v/s ENL < 0.0001
EC v/s ENL-P < 0.004
I IC v/s LL/I3L < 0.0001
I IC v/s TI713T N.S.
I.1.1111. v/s Tr/13T < 0.04
LL/13L v/s ENL < 0.009
LL/111. v/s ENL-P N.S.
ENL v/s ENL-P < 0.0001
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The level of significance for all comparisons was
determined by Student's unpaired t test except in the
case of ENE v/s ENL-P which were paired samples
and were analyzed by the paired / test.

'' Abbreviations used: EC = endemic controls; I IC =^:77";
household contacts; MAIL = lepromatotts patients;^rn 130 -
1 -1713 . 1 . = tuberculoid patients; [NI, = patients with^E
ENL; ENL-P = ENI, patients after the reaction had
subsided.

N.S. = Not statistically significant.^ — 110 —
74'
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f) 90A comparison of serum TNF levels in ENL
and stable LL/BL patients revealed that the
TNF levels were 54% higher (p < 0.009)
during the acute phase of the ENL reaction
and were not significantly different after the
reaction had clinically subsided. Table 2
summarizes the level of significance for
serum TNF concentrations among different
groups across the disease spectrum and dur-
ing, and after ENL reaction.

Correlation between serum TNF and
lipid concentrations. Since TNF has been
shown to mediate the changes in lipoprotein
metabolism in rodents ("), we examined
the correlation between serum TNF and
changes in serum total, LDL-, and HEIL-
cholesterol levels during acute ENL and af-
ter the clinical remission of the ENL reac-
tion by linear regression analysis (Fig. 5).

Fu;. 5. Correlation between serum tumor necrosis
factor and total (top panel). LIM,- (middle panel) and
HDL-cholesterol (bottom panel) concentrations in
ENI, patients at the time of admission ( = acute ENL,
N = 12) and after the reaction subsided clinically (- =
post-ENL, N = 12). Linear regression analysis was
used to determine the r and p values for correlation and
level of significance.

E
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The data presented indicate that there is a
significant negative correlation (r = —0.669,
p = 0.0003) between HDL-cholesterol and
TNIF levels during and after ENL reaction.
A majority of the patients during ENL reac-
tion had higher TNF and lower HDL levels,
and this trend was reversed after the reac-
tion had clinically subsided. On the other
hand, although there was a trend toward
higher TNF and lower total and LDL-cho-
lesterol levels during and after ENL reac-
tion, the correlation did not reach statistical
significance.

DISCUSSION
The host response to a variety of bacte-

rial, viral and parasitic infections is usually
accompanied by several disturbances in
lipid and lipoprotein metabolism ( 2 ' 5 .`'. 11 . 39 ).

We have recently shown that patients with
lepromatous disease have higher serum
triglyceride and lower HDL-cholesterol
levels ("). The present study confirms and
extends these findings across the spectrum
of leprosy. Our results demonstrate that
while LL/BL patients had significantly
higher serum triglyceride and lower HDL-
cholesterol levels similar changes were not
observed in BT/TT patients, indicating that
these changes in lipid metabolism produced
in patients with lepromatous disease are not
a nonspecific host response in leprosy but
are unique to LL/BL patients.

It is well established that the household
contacts of leprosy patients have a high risk
of developing the disease as compared to
endemic controls (4"). The relative risk is
three to six times higher for contacts of
multibacillary (MB) patients and two to
four times higher for contacts of paucibacil-
lary (PB) patients than the general popula-
tion (46). Identification of individuals at risk
for developing the disease is crucial for the
effective control of leprosy and its preven-
tion. At present there are no simple bio-
chemical or immunological markers which
can be used to identify the high-risk popu-
lation. The data presented here demonstrate
for the first time that the most consistent
and probably the earliest response in
healthy household contacts of LL/BL pa-
tients is a decrease in serum HDL-choles-
terol levels. Among the household contacts
of LL/BL patients, 10/14 had a serum HDL
concentration below 30 mg/dl. This was

similar to the LL/BL group in which 12/17
had serum 1-11)1_, levels below 30 mg/cll. The
magnitude of the decrease in HDL concen-
trations in household contacts was also very
similar to that seen in LL/BL patients, indi-
cating the specificity of this host response
in multibacillary leprosy. Whether a de-
crease in serum HDL concentrations, which
is a very specific metabolic host response in
household contacts of LL/131, patients, can
be used as a sensitive biochemical marker
for predicting the high-risk population for
the development of leprosy is debatable and
certainly needs long-term longitudinal stud-
ies in a large group of healthy household
contacts and patients.

We have previously also shown that ENL
patients have markedly lower serum total,
LDL-, and I IDL-cholesterol levels as com-
pared to patients with stable lepromatous
disease ( 25). Since ENL can occur before the
initiation of therapy, during the course of
treatment, or subsequent to completion of
therapy ( 31 ) (which may also influence
serum lipoprotein levels), here we exam-
ined changes in serum lipoprotein levels in
a new cohort of patients presenting with
ENL before the initiation of treatment and
after the reaction had clinically subsided.
The results of the present study confirm our
earlier observations of markedly decreased
total, LDL-, and HDL-cholesterol concen-
trations during ENL as compared to un-
treated lepromatous patients, and further
demonstrate that these changes in lipopro-
tein levels are reversible since there was no
difference between lipoprotein levels in
ENL patients after the clinical remission of
reaction and stable LL/BL patients.

Several previous studies have measured
serum TNF levels across the leprosy spec-
trum (34, 35, 42, 

44) and TNF production by pe-
ripheral blood mononuclear cells (PBMC)
from leprosy patients in response to Myco-
bacterium leprae (4, 41

); however, the data
have been quite inconsistent. While some of
these studies have reported higher serum
TNF levels in tuberculoid leprosy ( 41 ), oth-
ers have shown high TNF levels in patients
with lepromatous disease ( 34 ' 35 ). Sarno, et
al. (42) reported widely variable serum TNF
levels across the leprosy spectrum and at-
tributed discrepancies in serum TNF levels
in previous studies to the differences in the
methods used for estimation of TNF since
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radioimmunoassay (" 4 . 42), ELISA 35 ) or
cytotoxicity assays (4.41.44) were used in dif-
ferent studies. The differences in TNE lev-
els measured with bioassays and im-
munoassays could be due to the presence of
TN!' inhibitors, TNE soluble receptors or
biologically inactive TM; (`'. ' 2 ). However,
Barnes, et al. ( 1 ) have shown that there is
excellent agreement among the results ob-
tained by these three assays for TNF esti-
mation and the trends are generally consis-
tent across different patient groups for each
assay.

In this study we have used a highly sensi-
tive human TNILa ELISA with a detection
limit of 0.5 pg/ml. Our results demonstrate
that serum INF levels are significantly
higher in household contacts of LL/BL pa-
tients and in patients with lepromatous dis-
ease. On the other hand, while there is a
trend toward higher serum TNF levels in tu-
berculoid patients, it did not reach the level
of statistical significance probably due to
higher variability among our patients. Our
results are in agreement with those of
Parida, et al. (`') and Pisa, et a/. ("), who re-
ported significantly high serum TNI 7 levels
in LL/BL patients. On the other hand, our
results are in marked contrast with those of
Silva and Foss ( 1 ') who showed that 75% of
tuberculoid patients had high serum TNF
levels whereas all lepromatous patients had
TNE levels that were comparable to those
of endemic controls. The median duration
of treatment in their lepromatous patients
was above 5 years, and this could be the
reason for low TM; levels in these patients.
Sampaio, et al. CI have shown that serum
'INF levels are decreased in LL/BE patients
undergoing multidrug therapy due to a re-
duction in the bacterial burden. All of our
lepromatous as well as our tuberculoid pa-
tients were newly diagnosed and previously
untreated, and this may also account for the
apparent discrepancies in serum TNF levels
between different studies.

The data on SCRIM TNF levels as well as
TNF production by PBMC in ENL patients
are more consistent. All of the studies have
shown raised serum TM'. levels (' 1 -' 2 ) or a
high spontaneous or stimulated TNF pro-
duction by PBMC from patients with ENL

Our results, showing significantly
higher serum TNF levels during the acute
phase of ENL reaction, are in agreement

with these studies and further demonstrate
that treatment of ENL can lower serum
TNF levels. In our study, serum TNF levels
in ENL patients after the reaction had sub-
sided clinically were comparable to those in
stable LL/BL patients. It has been shown
that treatment with thalidomide can reduce
serum TNF levels in ENL patients (")) per-
haps by enhancing TNF mIZNA degradation
( 2"). Our results indicate that serum TNF
levels usually decrease after the clinical re-
mission of reaction regardless of the mode
of treatment.

Several cytokines, including TNF, IL-1,
IL-6, interferon-a and interferon-y, have
been shown to produce a variety of alter-
ations in lipid metabolism ( 2 '). However,
there is a paucity of data on cytokine medi-
ators of metabolic disturbances in human
diseases. Previous studies have shown that
TNF is the mediator of endotoxin-induced
changes in lipoprotein metabolism in ro-
dents ( 27 ): hence here we looked at the cor-
relation between serum TNF and lipopro-
tein levels in ENL patients during the acute
phase and after the reaction had clinically
subsided. Our results demonstrate that there
is a significant negative correlation between
serum TNF and IIDL-cholesterol levels,
suggesting that an increase in TNF produc-
tion during the course of ENL reaction may
be responsible for the decrease in serum
HDL levels. It is likely that cytokine medi-
ators of various metabolic disturbances
could be different in different diseases.
Grunfeld, et al. ( 15 - 1 ') have shown that there
is a significant positive correlation between
serum interferon-a and hypertriglyceri-
demia in patients with AIDS.

Although we did not examine the mecha-
nisms that could decrease serum HDL lev-
els in patients with lepromatous disease or
during ENL reaction, several in vitro and in
vivo studies have been conducted to deter-
mine the mechanisms by which TNF could
lower serum FIDL levels. TNF decreases the
production of apo-A 1, the major apoprotein
that is associated with I IDL, in Syrian ham-
sters (') and HepG2 cells ('), and a decrease
in apo-A I production may lower serum
HDL levels. TNF could also lower HDL
levels by enhancing the degradation of
HDL by macrophages ( 1 ") or by decreasing
lecithin cholesterol acyltransferase (LCAT)
activity 23). Finally, TNF increases the
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hepatic expression as well as the serum lev-
els of SAA ( 7 . 7 ) which is an acute phase
protein and is bound to 111)1_, in the circula-
t i on ( .1, 2 2 ,) An increase in SAA has been
shown to redirect the metabolism of NIA,
from hepatocytes toward macrophages at
the site of inflammation ( 2"), resulting in a
decrease in serum HDL levels during the
acute phase response. We have earlier
shown a significant negative correlation be-
tween SAA and 111)1_, levels in LL/13L and
ENL patients (") and have proposed that an
increase in SAA may lower serum I-IDL
levels in ENL by redirecting its metabo-
lism. Which of these potential TNF-medi-
ated mechanisms is/are involved in produc-
ing the changes in I-IDL-cholesterol metab-
olisin in lepromatous leprosy and ENL
reactions is not clear at this stage and needs
further mechanistic studies.

SUMMARY
The concentrations of serum lipids and

tumor necrosis factor (TNF) were measured
in leprosy patients across the spectrum of
the disease and in erythema nodosum lepro-
sum (ENL) patients at the onset of the reac-
tion and after the reaction had clinically
subsided. Lepromatous/borderline leproma-
tous (LL/BL) patients had significantly
higher serum triglyceride and lower HDL-
cholesterol levels; there was no such
change in the tuberculoid/borderline tuber-
culoid (TT/BT) patients. The household
contacts (11C) of the LL/BL patients also
had significantly lower serum HDL levels.
ENL patients during the acute phase of the
reaction had significantly lower total, LDL-,
HDL-cholesterol levels compared to the
stable LL/BL patients, and these changes
were reversible to pre-ENL levels after the
reaction had subsided. Serum TNF levels
were significantly higher in household con-
tacts and in LL/BL patients hut were not
statistically different in TT/BT patients.
Serum TNF levels were also significantly
higher during the acute phase of ENL, and
declined after the clinical remission of the
reaction to levels comparable with those of
LL/BL patients. There was a significant
negative correlation between serum TNF
and HDL-cholesterol levels during and af-
ter ENL reaction. However, there was no
such correlation between TNF and total or

LDL-cholesterol levels in ENL patients.
Our results suggest that the changes in
HDL-cholesterol metabolism are a specific
part of the host response to lepromatous
leprosy and to the ENL reaction, and may
be mediated by increased TNF production.

RESUMEN
Sc midieron las concentraciones de los lipidos y de

factor de necrosis tumoral (TNF) en el suero de pa-
cientes con lepra sin reaction y en pacientes con
eriteina nodose leproso (ENL), at inicio de Ia reaccion
leprosa y después de que esta bubo remitido. Los pa-
cientes lepromatosos y los lepromatosos subpolares
(1.1,1111.) tuvieron los niveles (le trigliceridos was altos
y los menores niveles de IIDL-colesterol; en los pa-
cientes tubcrculoides y tuberculoides subpolares
(TT/BL) no hubieron tales cambios. Los contactos fa-
miliares de los pacientes LL/BL también tuvieron
niveles de HDL signiticativamente disminuidos. Los
pacientes con ENL tuvieron niveles signiticativamente
was bajos de colesterol total, de LDL- y IIDL-coles-
terol, que los pacientes LL/131_, estables, y estos cam-
bios regresaron a los niveles encontrados antes de Ia
reaccian, despues de clue esta hobo remitido. Los nive-
les de TNF fueron signiticativamente was altos en los
contactos familiares que en los pacientes LL/BL pero
no fueron estadisticamente diferentes en los pacientes
TT/BT. Los niveles de TNT en suero también estu-
vieron signiticativamente elevados durante Ia fase
aguda del ENL y decayeron después de Ia remisión
clinica de la reaction, a niveles comparables a los en-
contrados en los pacientes LL/13L. Se encontró una
correlación negativa signiticativa entre los niveles de
TNF y los de I IDL-colesterol durante y despues de Ia
reaction ENL. Sin embargo, no se observó tal cor-
relación entre los niveles de TNF y de HDL-colesterol
en los pacientes con ENL. Nuestros resultados sug-
icren que los cambios en el metabolism° del HDL-co-
lesterol son una parte especitica de la respuesta del
huesped a la lepra lepromatosa y a la reaction ENL, y
que estos cambios pueden estar mediados por Ia incre-
mentada producción de TNF.

RÉSUMÉ
Les concentrations de lipides sériques et de facteur

nécrosant des tumeurs (ENT) oat été mesurees chez
des [naiades de Ia lepre dans tout le spectre de la
maldie et chez des patients présentant un eryttkine
noueux lepreux (ENL) au debut de la reaction et apres
clue la reaction ait cliniquement disparu. Les patients
lepromateux/borderline (LL/BL) avaient des taux de
triglycérides seriques signiticativement plus élevés et
des taux de HDL-cholestérol signiticativement plus
has. II n'y avait pas de teller modifications chez les pa-
tients tiberculoides/borderlines (TT/BT). Les contacts
domiciliaires des patients LL/BL avaient également
des taux de HDL sérique signiticativement plus has.
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Les patients avec un ENL en phase aigue avaicnt des
taux totaux, de LDL- et de HDL-cholesterol significa-
tivement plus faibles, compares aux patients LL/I3L en
Cott stable; ces modifications etaient réversibles pour
revenir aux niveaux d'avant la reaction tine lois que
celle-ci avait disparn. Les taux sériques de FNT étaient
significativement plus élevés chez les contacts domi-
ciliaires des patients LL/BL, mais n'etaient pas statis-
tiqueinent différents chez les patients TI'/BT. Les taux
sériques de FNT étaient egalement significativement
plus élevés durant la phase aigue de l'ENL, et diminu-
aient, apres la remission clinique de Ia reaction, a des
niveaux comparables a ceux des patients LL/BL. 11 y
avait tine correlation negative significative entre les
taux seriques de ENT et de }MI.-cholesterol durant et
apres Ia reaction d'ENL. Cependant, it n'y avail pas tine
telle correlation entre les taux de FNT et le cholesterol
total on LDL chez les patients avec tin ENL. Nos re-
sultats suggerent que les modifications dans le métab-
olisme du HDL-cholestérol sont one composante spé-
citique de Ia reponse de ['ite a la lepre lépromateuse
et it Ia reaction ENL, et peat etre médiée par tine pro-
duction accrue de FNT.
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