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Renal involvement has frequently been
founcl to be associated with leprosy, often
resulting in death (5.7). A wicie variety of
histopathological and immunological le-
sions have been rcported from different geo-
graphic arcas (3J'). Amyloidosis has been
reported as one of the renal complications
of leprosy by several workers (1,14,21,22). It
is well known that secondary changes occur
in the renal tubules as a result of amyloid-
osis. Studies conducted by Gupta, et ai. ("),
Grover, et al. (10), and Date, et al. (5) show
14.4%, 5.6%, and 7.5% of amyloidosis in
lepromatous leprosy, respectively. Phadnis,
et al. (19) observed interstitial nephri tis with
varying amounts of tubular degeneration in
10 out of 28 biopsies. Mittal, cl al. () de-
tected tubular necrosis in three cases oflep-
romatous leprosy, with proteinaceous casts
in two of them. One report of acute tubular
necrosis has also been made by one of our
authors (SK) in a previous study ("). Acutc
tubular necrosis lias recently been reported
in eight cases of leprosy by Date, et al. (5).
Renal biopsy is a hazardous investigation.
Morcover, there is a high likelihood that the
sue involvcd may be missed altogether in a
renal biopsy because of the patchy naturc
of the pathology.

The damaged bascment membrane sheds
the brush-border enzymes in diseases which
involve the renal parenchyma, and these en-
zymes are ultimately excretcd in the urine.
Therefore, the presence of these enzymes in
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the urine may refiect the extent of renal
damage. To the best of our knowledge, im-
pairment of renal function ai the enzymatic
levei has not becn studied in leprosy pa-
tients. This report is the result of a prelim-
inary study conducted on urine specimens
obtained from lepromatous leprosy pa-
tients.

MATERIAIS AND METHODS
Patients. Twenty-five patients with lep-

romatous leprosy (classified according to
Ridley and Jopling20) from the leprosy clinic
of the Nehru Hospital attached to the Post-
graduate Institute of Medical Education and
Research, Chandigarh, India, were studied.
Ali patients were freshly diagnosed, untreat-
ed for leprosy, had not taken any other drugs
during the past 6 months, and nonc had any
other disease which could affect the kidneys.
A 24-hr urine sample was collected in a ster-
ilized contai ner with sodium azide (1 g/1) to
prcvent contamination. The collections were
done after hospitalization of the patients,
and the samples were kept refrigerated (4°C)
and assayed in an air-conditioncd room
(cold room). The samplcs were assayed
within 3 months of collection. The samplcs
were centrifuged at 15,000 rpm and di-
alyzed against distilled water for 2 hr before
the estimations of the enzymcs were un-
dertaken.

Controls. Twenty-five age-, sex-, and so-
ciocconomic status-matched healthy indi-
viduais served as controls.

Estimation of brush-border enzymes. The
enzymcs studied were: a) alkaline phospha-
tase (Alph) (2); b) gamma-glutamyl trans-
peptidase (GGT) ("); c) lcucine aminopep-
tidase (LAP) (9); and d) maltase (M) (4). Each
enzyme was asayed in triplicatc. The sub-
strates uscd (Boehringer, Mannhcim, West
Germany) were: a) p-nitrophenyl phosphate
in 0.5 M glycine buffcr for Alph; b) gamma-
glutamyl p-nitroaniline in Tris-HC1 buffer,
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pH 7.0, for GGT; c) L-leucine-p-nitroani-
lide for LAP; and d) maltose for M. The
enzymatic activities were cstimated spec-
trophotometrically (LK11-13iochrom Ultra-
spec 4050) as determined by the colored
products formed. The 24-hr urinary protein
was also estimated by the method of Lowry,
et al. (IS).

RESULTS
The activities of the different renal brush-

boaler enzymes estimatcd are shown as
gmol/min/mg protein in The Figure. The
highest value obtained for the control sub-
jects in every estimation lias been taken as
the cut-off point for better comparison, and
values beyond this wcre taken as positive.
A significant increase (p < 0.01) was seen
in the activities of alkaline phosphatase,
leticine aminopeptidase, and gamma-glu-
tamyl transpeptidase in the leprosy group
compared to controls. The increase in ex-
cretion of maltase was statistically even more
pronounced (p <0.001) in the leprosy group
compared to controls. The mean values of
the 24-hr urinary protein estimated (0.26 ±
0.11 mg/ml with a range of 0.11-0.56 mg/
ml) in leprosy patients were increased (p <
0.001) when compared to those of the con-
trol samples (0.11 ± 0.03 mg/ml with a
range of 0.05-0.2 mg/ml).

DISCUSSION
A high incidence of renal abnormalities

is reported to occur in lepromatous leprosy
(7. '2), indicating that the kidney is one of
the target organs involvcd and that it is ren-
dered more susceptible to systemic infec-
tions during the course of the disease. The
li istopathological aspects of renal involve-
ment in leprosy do not, by themselves, ex-
plain the complete renal pathogenesis.

In the present investigation, 11-15 out of
25 lepromatous leprosy patients studied
showed increased quantities of kidney-as-
sociated enzymcs in their urine. No othcr
evidence of renal disease was seen. Hence,
it may be presumed that the patients in
whom high leveis of urinary enzymes were
detected are in the preclinical stage of tu-
bular damage probably related to their lep-
romatous leprosy. Gamma-glutamyl trans-
peptidase, one of the most important renal
brush-border enzymes, was excreted in al-
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THE FIGURE. Enzymatic activities of renal brush-
border enzymes of control and test samples expressed
as mmol/min/mg protein. The highest value of the con-
trol sample lias been taken as the cut-off point [x —
control samples; • = test (lepromatous leprosy) sam-
pies].

most every patient. The effect of treatment
on the rate of excretion of these enzymes
might be useful in a follow-up study.

Studies °Utile urinary excretion of brush-
border membrane enzymes has been carried
out both in animais and in man (17, 24

)
. Stud-

ies in lithium-administered rats have indi-
cated that the urine enzyme assay is a valu-
able boi for detecting renal damage (8). Jung,
et al. (13) have studied the enzymatic activ-
ities in patients with chronic glomerulo-
nephritis and chronic pyelonephritis and
found that the diagnostic importance ob-
tained from an estimation of total activity
can be further improved by separating the
enzymes into soluble and particulate forms.

Systemic infections such as leprosy can
cause necrosis of the proximal tubulcs, re-
sulting in shedding of the enzymes into the
urine. The dctection ofenzymuria may have
many implications. It might be helpful in
follow-up studies of patients under treat-
ment or, alternatively, to check for relapses
becausc the release of kidney-associated en-
zymes can well be a marker of ongoing ac-
tive damage. It is possible that the tubular
damage picked up from the shedding of the
cpithelial membrane (and consequently the
enzymes) might be occurring prior to the
histopathological damage, and thus enzym-
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una might be useful as an early marker of
renal damage.

SUMMARY
Activities of the brush-border enzymes,

alkaline phosphatase, maltase, leucine
nopeptidase, and gamma-glutamyl trans-
peptidase, were meztsured in urine samples
of 25 lepromatous leprosy patients and an
equal number of age-matched healthy con-
trols. None of the patients were shown to
be suffering from any other systematic dis-
case. The enzymatic activities were shown
to be signiftcantly elevated in leprosy pa-
tients when compared to controls.

RESUMEN
Sc midieron las actividades de las enzimas fosfatasa

alcalina, maltasa, leucin aminopeptidasa y gamma-glu-
taminil transpeptidasa, en la orina de 25 pacientes con
lepra lepromatosa y en 25 controles sanos apareados
por edad. Ninguno de los pacientes presentaba ninguna
otra enfermedad sistémica ai tiempo del estudio. Se
encontró que las actividades enzimáticas estuvieron
significativamente incrementadas en cl grupo de pa-
cientes con lepra.

RÉSUMÉ
Dans des échantillons d'urine provenant de 25 ma-

lades atteints de lepre lépromateuse et d'un nombre
égal de témoins en bonne sante assorfis por l'âge, on
a mesuré l'activité d'une série d'enzymes de la bordure
en brosse, ia phosphatase alcaline, la maltase, la leucine
arninopeptidase, et la gamma-glutamyl transpeptidase.
On n'a mis en évidence aucune autre maladie systé-
migue chez les malades. Les activités enzymatiques
étaient significativement augmentées chez les malades
de la lépre, par comparaison avec les témoins.
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