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Involvement of the Gastrointestinal Tract
in Leprosy'

S. Kaur, S. K. Mehta, B. Kumar, R. N. Chakravarty
and H. K. Sidhu 2

Recent clinical and experimental studies
provide ample evidence that leprosy is a sys-
temic disease. With the exception of tissues
such as the central nervous system, lungs
and perhaps kidneys, all of the other organs
are involved. The published literature relat-
li!, to leprous involvement of the gastroin-
testinal tract is scanty and conflicting ( 2 . 5 ' I "'

17 • 11 ). Experimentally leprosy has produced
extensive involvement of the gastrointestinal
tract in the armadillo ( ); though rats and
mice escape such an involvement.

The emphasis in the previous studies has
been on the histopathologic changes alone
and the functional status of the gastrointes-
tinal tract has not been studied.

MATERIALS AND METHODS
Twenty-five patients suffering from lep-

rosy were selected at random for study from
the Dermatology Outpatient Department of
the Postgraduate Institute of Medical Edu-
cation and Research Hospital, Chandigarh,
India. Clinical examination included a de-
tailed history of dietary intake and sympto-
matology pertaining to the gastrointestinal
tract. Fifteen patients were classified as lep-
romatous, five as dimorphous (borderline),
and five were of the tuberculoid variety (In-
dian classifications are used) ( 32 ). The ages
of the patients ranged from 16-70 years and
the duration of their illness varied from one
month to fifteen years.

Investigations included examination of
urine and repeated stool examination for
intestinal parasites, estimation of blood
urea, serum creatinine, liver function tests
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including total and differential serum pro-
teins, alkaline phosphatase and serum bill-
ruhin. Skiagrams of the chests were made to
rule out pulmonary tuberculosis. The gastro-
intestinal functions were evaluated in detail.
Gastric secretion was determined by the
augmented histamine tests using the modi-
fied method of Baron ( I). The dose of hista-
mine used was 0.06 mg/kg body weight. The
indirect immunolluorescence technic using
fresh rat stomach was used to determine cir-
culating parietal cell antibody ( Is). Peroral
gastric biopsy was obtained using Crosby's
capsule. S 11 bowel„owel absorption functions
and morphology were assessed by a 72 hour
stool fat estimation ( 31 ) after the individual
had been on a 75 gin fat diet for six days.
Five hour urinary d-xylose excretion was es-
timated after an oral dose of 25 gm ( 22 ) and
13 12 absorption was studied by the Schilling
method ( 26 ) after feeding 1 pc/pg of 58 Co
B 1 , orally. Peroral jejunal biopsy was ob-
tained by Crosby's capsule. Sections of gas-
tric and jejunal biopsies were stained with
hematoxylin and eosin, Ziehl-Neelsen for M.
/eprae and metachromatic stains for amv-
loid. The jejunal biopsies were graded ap-
propriately ( 27 ). Barium meal skiagraphy
was performed with a nonflocculating medi-
um (Cremobar) and interpreted using the
method of Paterson et a! ( 2 u), "[his helped in
excluding secondary causes of malabsorp-
tion. The barium meal was followed up to
the ileocecal region.

R ESULTS
No patient in this series had gastrointes-

tinal symptoms and none suffered from ac-
tive tuberculosis. The socioeconomic status
of this group of patients was moderately
good. All were gainfully employed. "heir
daily calorie intake was approximately 1,700
calories. The diet was fairly adequate in vita-
mins, the 24-hour protein consumption was
around 50 inn. There were no skin, hair or
serum protein changes to suggest malab-
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FIG. 2. Light microscopic appearance of jejunal
mucosa showing normal finger-like villi. Epithe-
lial cells are columnar and cellular infiltrate is of
a mild degree. The villous crypt ratio is normal.
(H & E stain, X 100)

- -

I'IG. 3. Light microscopic appearance of jejunal
mucosa showing short and broad villi with fusion
and increased cellular infiltrate in the corium.
The crypts are elongated and the villous crypt
ratio is altered. Grade II P\'A. (II & E stain, X

sorption. Only one patient had mild anemia.
The mean hemoglobin in the group was
13.11 gm% ± 1.80. The packed cell volume
ranged from 28(;i to 52(;i ; with a mean of
41.36(;i ± 5.84. The mean total protein level
was 6.58 gm ± 0.75 and the mean serum al-
bumin was 3.16 gm ± 0.48. It was lowered in
I I patients, the lowest figure being 2.2 gm(:i.
The mean serum globulin level was 3.46 gm
± 0.86. The globulins were raised in eight
patients, the maximum Value being 5.2 gm(;i,.

Mild steatorrhea (7.1 and 7.8 gm/ 24 hrs)
was present in two patients (the normal
value for our laboratory is < 6 gm/ 24 hrs).
The d-xvlose excretion determination after a
5 gin dose was abnormal in one of thirteen
patients (the normal excretion is >1 gm/ 5
hrs). It was abnormal in two of twelve pa-
tients when performed with a 25 gm dose
(normal excretion being > 4.0 gm , 24 hrs).
The Schilling test was abnormal in three of
twenty-five patients (normal value being
> 8% excretion) (Fig. I). Barium meal study
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FIG. 4. Light microscopic appearance of stom-
ach mucosa obtained front the body of the stom-
ach, showing a moderate degree of gastritis.
There is a marked increase in the inflammatory
cellular infiltrate in the superficial mucosa and
between the glands. (II & F stain. X 100)

and transit time were normal in all of the pa-
tients. Jejunal biopsies were successful in 20
of 25 patients. In eight the biopsy was inter-

preted as normal (Fig. 2). Five of these pa-
tients had normal intestinal absorption but
three showed abnormal Schilling tests. In
the remaining 12 patients the biopsy was ab-
normal. Grade I partial vinous atrophy
(PVA) was detected in five cases, four of
these having normal biochemical param-
eters. the fifth ease had mild steatorrhea
and abnormal d-xvlose excretion. Seven pa-
tients had grade II PVA (Fig. 3). Malabsorp-
tion was found in only two of these patients.
One had abnormal excretion of d-xvlose and
the other had a mild d-xvlose and B 12 mal-
absorption. None of the jejunal biopsy sec-
tions showed leprous granulomata, M. lep-
rue or amvloid deposit.

The augmented histamine test was within
normal limits in all patients. The mean 13A0
(basal acid output) was 1.30 mEct:L ± 0.99

FIG. 5. Indirect immunofluorescence study us-
ing f resh rat stomach showing circulating parietal
cell antibody in one of the patients.

(normal being 1-5 InEq/ I.), and MAO (max-
imum acid output) was 8.92 inFq 1. ± 5.14
(normal being 5-30 mFq I.). Gastric biopsy
was available in 21 patients. Changes indi-
cative of gastritis were noted in ten of these:
mild in eight and moderate in two cases (Fig.
4). Circulating parietal cell antibody (PCA)
was detected in three of thirteen patients in
whom it was investigated (Fig 5). There was
no correlation between gastric histology and
parietal cell antibody titer. Gastric histology
was normal in two of the three patients in
which parietal cell antibody was present and
showed mild gastritis in the third patient. In
the remaining ten patients where the pari-

etal cell antibody was absent the gastric his-
tology revealed mild gastritis in three and
moderate changes in one. Leprous lesions,
leprosy bacilli and a mvloidosis were not
present in any of the gastric biopsy sections.

DISCUSSION

Leprosy is now regarded as a systemic
disease ( 4, " ). A continuous bacillemia pres-
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ent in patients having untreated leproma-
tous disease is responsible for the multi-
organ involvement ( 7 . 24 . 29 ). The visceral
involvement in lepromatous leprosy is exten-
sive, mainly affecting the organs rich in
reticuloendothelial elements such as the liv-
er, spleen, hone marrow and lymph nodes
( 2." ). The only organs which escape lep-
rous involvement are the brain, spinal cord,
lower respiratory passages, lung parenchy-
ma, kidney and urinary tract. The existing
literature regarding the specific involvement
of the gastrointestinal tract in leprosy is con-
troversial. Bernard and Vazquez ( 2 ) found
hacilliferous infiltrates interspersed between
the gut musculature in autopsies on patiimts
having lepromatous leprosy. In an earlier
study ( 5 ), no such involvement was reported.
The latter also did not find involvement of
mesenteric and mediastinal lymph nodes.
The hepatic portal and pelvic lymph nodes,
on the other hand, were shown to have ex-
tensive foam cell aggregation. Specific in-
volvement of muscle layers of the small
intestine could not he confirmed in the pres-
ent studv; the biopsy material, having been
obtained with a Crosby capsule, could not in-
clude the muscular layer.

A few antemortem studies are available
on the involvement of the stomach in leprosy
( 13. 15 Koshy et al ( 13 ) observed leprosy ba-
cilli in the gastric juice of nine of the sixteen
patients studied and three of them also ex-
creted bacilli in the feces. They attributed
these bacilli to comamination from the nose
and nasopharynx or upper respiratory tract.
No leprosy bacilli were detected in 50 gastric
biopsies on patients having lepromatous lep-
rosy ( 13 ).

Manzullo et al ( 15 ) detected acid-fast ba-
cilli in seven of twenty samples of hiliary
secretions and in two of seven samples of
feces. M. leprae were not found in any gas-
tric biopsy in the present study. The acid se-
creting function was also found to he normal
as judged by the augmented histamine test.
It has been found that 7% to IO%Io of the local
healthy population have parietal cell anti-
body, thus the abnormality found in three of
our patients may be quite unrelated to the
leprous infection. This was supported by
minimal gastric histopathologic changes and
no disturbance in the parietal cells.

The cause of mild gastritis in two patients
could be attributed to drugs, smoking or ir-

ritant foods. In the autopsy studies on lepro-
matous patients, involvement of the small
intestine has been described in the form of
hacilliferous and histiocytic infiltration and
amvloid deposits ( 17 . 21 . 2  ). No such involve-
ment was found in the jejunal biopsies stud-
ied by us nor was there any evidence of acid-
fast bacilli or amyloidosis.

Intestinal absorption studies revealed
mild steatorrhea in two patients (8%), one
each belonging to the lepromatous and tu-
berculoid variety, the steatorrhea being a-
symptomatic clinically. D-xylose malabsorp-
tion was observed in three patients (12%),
mild malabsorption of 13, 2 and fat was also
present in these cases. The indigenous popu-
lation of the tropics has sizeable disturb-
ances of various small bowel absorption
tests, leading to tropical enteropathy. The
mild absorption derangement, supported by
normal barium meal studies seen in a small
number of patients may, therefore, be un-
related to leprosy.

The jejunal mucosal pattern did not en-
tirely correlate with the biochemical malab-
sorption, only two of the seven patients hav-
ing Grade III partial villous atrophy on
histology had biochemical evidence of mal-
absorption. The absence of correlation
between jejunal histology and tests for mal-
absorption is well documented ( 12 ). The
jejunal histology studies from India and
other tropical countries are reported to show
mild degrees of change even in apparently
normal people, unlike persons living in the
Western hemisphere where one finds tall
finger-like villi in all normal persons ( 25 . 311 ).
Situated in a region where a large segment
of the normal healthy population has some
disturbances of absorption and morphologic
changes in the jejunal mucosa, the presence
of mild mucosal abnormalities in seven pa-
tients could not be attributed to leprosy. par-
ticularly when the lamina propria did not
contain large numbers of macrophages, lep-
rous granulomas, amyloid deposits or M.
leprae. The disturbances in serum proteins
also do not seem to he related to the malab-
sorption process. The serum protein abnor-
malities seen in 18 of 25 patients, including
hyperglobulinemia in 8 patients, can he as-
cribed to a response of the reticuloendo-
thelial system ( 23 ).

The only other reported antemortem study
where the functional status of the small in-
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testine was studied in leprosy is that by
Noronha ( 19 ). He found , a high incidence of
malabsorption of fat (12%), d-xylose (76%),
and B p (68%) in 50 patients. Barium study
confirmed the malabsorption in 34% of the
patients. Surprisingly, partial villous atrophy
was found in only three patients (6%). The
malabsorption was attributed to a direct or
indirect involvement of the small bowel by
the leprous process. The disparity between
our findings and those of Noronha is not
easy to explain. There do seem to he differ-
ences in the nutritional status of the two
population groups studied. Our patients be-
longed to a moderately good socio-economic
status, were all employed, consumed a bal-
anced diet and had no evidence of malnutri-
tion or anemia. The patients studied by
Noronha ( 19 ) were mostly unemployed, liv-
ing on charity, consuming a diet inadequate
in calories, and many had evidence of mal-
absorption which by itself can be responsible
for intestinal malabsorption ( 3 . 9 . 9,16 ). A
cause and effect relationship of malabsorp-
tion to leprosy in these patients, as ascribed
by Noronha is debatable. Further studies of
intestinal absorption in patients of compar-
able socio-economic status suffering from
leprosy are necessary to confirm our obser-
vations.

SUMMARY
The published information about involve-

ment of the gastrointestinal tract in leprosy
is scanty and conflicting. Twenty-five pa-
tients having leprosy (L-15, B-5, T-5) were
subjected to investigations pertaining to the
gastrointestinal tract. None of the patients
had symptoms of gastrointestinal disease,
pulmonary tuberculosis or renal dysfunction.
Anemia was mild in six (Hb <10 gm%) and
moderate in one patient (Hb < 9.0 gm%).
1-lypoalbuminemia ( < 3.2 gm%) was pres-
ent in eleven and hyperglobulinemia ( > 3.5
gm%) in eight patients. Augmented hista-
mine test was normal in all. Mild gastritis
on histology was present in two patients;
one was of the tuberculoid type and the
other of the lepromatous variety. Leprous
granulomata, M. Ieprae and amyloid were
not detected in any section. Circulating
parietal cell antibody (PCA) was detected in
three of the thirteen patients studied. The
corresponding gastric histology showed mild
gastritis in only one. Of the ten patients with
normal PCA, the gastric histology showed

various degrees of gastritis in four. Fecal fat
malabsorption of a mild degree (7.1 and 7.8
gm/24 hrs) was found in two patients (8%),
belonging to the lepromatous and tubercu-
loid variety respectively. D-xylose excretion
was slightly deranged in three patients
(12%), two were of lepromatous and one of
tuberculoid variety. The Schilling test was
abnormal in three patients (12%), one each
belonging to lepromatous, tuberculoid and
dimorphous varieties. Grade II partial vil-
lous atrophy (PVA) was observed in seven
patients. Two of them had mild abnormality
of absorption tests, one each belonging to
lepromatous and tuberculoid variety. Granu-
lomata, leprosy bacilli and amyloid were ab-
sent. Barium meal skiagrams were normal
in all patients. Attempting to correlate the
malabsorption tests and jejunal histology,
abnormalities in two tests were present in
two patients, one each belonging to leproma-
tous and tuberculoid varieties. The jejunal
histology was Grade I PVA in the former
and Grade ll PVA in the latter. Four pa-
tients had a single malabsorption abnormal-
ity. Of these, two were of the lepromatous
type, the jejunal histology being normal in
one and Grade 11 PVA in the other. The
other two were of the dimorphous type and
both had normal mucosa.

Correlation was not found between type
of leprosy, malabsorption and jejunal histol-
ogy. A sizeable population in the tropics,
even normally, has disturbances of absorp-
tion tests and jejunal mucosa. The percen-
tages of abnormalities detected in the
stomach and small intestine were not signifi-
cant. It can thus be concluded that the gas-
trointestinal tract remains unaffected in
leprosy.

RESUMEN

La informacidn publicada acerca de la afeccidn
del tracto gastrointestinal por la lepra es escasa y
conflictive. En este trabajo se estudiaron 25 pa-
cientes con lepra (15-L, 5-B y 5-T) para investigar
la presencia de lesiones en el tracto gastrointes-
tinal. Ninguno de los pacientes estudiados tenian
sintomas de cnfermedad gastrointestinal, de tu-
berculosis pulmonar o de disfuncidn renal. Seis
pacientes tenian anemia ligera (1-lb < 10 gi100),
uno anemia moderada (lib < 9 g/ 100), once pa-
cientes tenian hipoalbuminemia ( < 3.2 g/ 100) y
ocho tenian hiperglobulinemia ( > 3.5 g/ 100). La
prueba de la histamina aumentada fue normal en
todos los pacientes. Desde el punto de vista histo-
Idgico, hubo gastritis moderada en dos pacientes,
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uno tuherculoide y el otro lepromatoso. En 'Un-
gar) cortc sc obscrvaron granulomas leprosas, .11.
/eprac a depdsitos de amiloide. En 3 de 13 pa-
cientes estudiados se encontraron anticuerpos
contra las celulas parietales (ACP). La histologia
g'istrica correspondicnte mostrd gastritis 100-
derada solo en uno de ellos. De los 10 pacientes
sin ACP, el estudio histoldgico mostrd varios
grados de gastritis en 4 de ellos. En 2 pacientes
(o el 8%), uno lepromatoso y el otro tuherculoide,
se observd malabsorcidn de grasa fecal de grado
moderado (7.1 y 7.8 g/24 hs). En 3 pacientes
(12%), Ia excresidn de D-xilosa estuvo ligera-
ntcnte lin paciente Inc tuherculoide y
2 lepromatosos. La prueba de Schilling fuc anor-
mal en 3 pacientes (12%), uno lepromatoso, uno
tuherculoide y uno dimorfo. En 7 pacientes sc
observd una atrofia vellosa parcial (AVP) del
grado II. Dos de ellos tuvieron anormalidad mo-
derada en sus pruebas de absorcidn, de estos, 0'10
toe lepromatoso y el otro tuherculoide. En ningtIn
caso se observaron granulomas, hacilos de la
lepra ni amiloide. En todos los pacientes, las ra-
diograffas por contraste con bario parecicron nor-
males. Correlacionando las pruebas de malabsor-
ci6n con la histologia yeyunal, sc encontraron
anormalidads en dos pruehas en 2 pacientes, uno
lepromatoso y el otro tuherculoide. En el primer
paciente hubo una AVI' del grado I y en el segun-
do una AVP del grado II. Cuatro pacientes tu-
vicron una sofa anormalidad en las pruebas de
maiabsorcidn. Dc estos, 2 fueron lepromatosos
(uno de ellos con histologia yeyunal normal y el
otro con una AVP del grado II) y 2 dimorfos (am-
hos con una mucosa normal). No sc encontnicor-
relacidn entre el tipo de lepra, malahsorcidn c
histologia yeyunal. En los trdpicos, una im-
portante parte de la poblacidn, incluyendo a las
personas no leprosas, tienen aiteraciones en sus
pruebas de ahsorcidn y en Ia histologia yeyunal.
Los porcentajes de las aheraciones observadas en
el estdmago y en el intestino deigado no fucron
significativos. Se puede conduit - que en Ia lepra
el tracto gastrointestinal permanece sin afec-
tarse.

RESUME

Les informations qui ont ere publiees con-
cernant ratteinte du systeme gastro-intestinal
dans la lepre sont rarer et contradictoires. Chez
25 malades de la lepre (15 lepromateux, 5 border-
lines, 5 tuberculdides), on a procede a des etudes
de systeme gastro-intestinal. Aucun de ces
malades ne presentaient de sympti'imes de mala-
die gastro-intestinale, de tuberculose pulmonaire
ou de malfonctionnement renal. Une idgere ano-
mie a dtd notde chez 6 d'entre eux (Hb < 10
gm%), et une anemic moderee chez un malade
seulement (lib < 9,0 gm%). Chez 11 !naiades, on
a note une hypoalbumindmie ( < 3,2 gm%), et de
rhyperglobulinemie ( > 3,5 gm%) chez 8 mala-

des. L'epreuve a rhistamine emit normale chez
tous les malades. A l'examen histologique, on a
note une gastrite legere chez 2 malades; etait at-
teint du type tuherculoide, et rautre de Ia forme
lepromateuse. Des granulomes lepreux„tf.
ray, ainsi que de Ia substance amyloide, Wont etc!
detectes dans aucune coupe. Des anticorps eel-
lulaires parietaux circulants (PCA) ont ere de-
tectes chef 3 des 13 malades 'Ruches. L'histo-
logic gastrique correspondante reveiait one
gastrite legere chef seulement l'un d'entre eux.
Parini les 10 [naiades presentant one PCA nor-
male, ('histologic gastrique a montre divers de-
gres de gastrite chez 4 d'entre eux. Une malab-
sorption des graisses dans les matieres fecales a
cite observee a un degre leger (7,1 et 7,8 gm/24
heures) chez 2 malades (8%), ran appartcnant
type lepromateux et rautre au type tuherculoide
de Ia maladic. L'excretion du D-xylose dtait le-
gerement perturbde chez 3 malades (12%), deux
du type lepromateux et un du type tuherculoide.
I.e test de Schilling etait anormal chez 3 malades,
un lepromateux, un tuherculoide, et un dimorphe.
Une atrophic partielle des villosites de degre I
( PVA) a etc observee chez 7 malades. Deux
d'entre eux presentaient tine anormaiite legere
des tests d'ahsorption, run etant lepromateux et
rautre tuherculoide. Des granulomes, des bacilles
de la lepre, et de Ia substance amyloide, n'ont etc
notes dans aucuns de ces cas. Le skiagram ali-
mentaire du barium etait normal chez toes les
malades. On a essaye de mettre en correlation les
dpreuves de malabsorption et Phistologie du
jejunum. Des anomalies des deux epreuves
etaient presentes chez deux 'naiades, un leproma-
teux et un tuherculoide. L'histologie jejunale dtait
du degre I PVA chez Ic premier, et du degrd ii
PVA chez le second.

Quatre malades presentaient des anomalies
simples de ('absorption. Parini ceux-ci, deux
dtaient du type idpromateux, Phistologie jejunaie
dtant normale chez tin, une PVA degrd II ayant
etc observee chez Ic deuxieme. Les deux autres
!naiades etaient du type dimorphe, et tour deux
pre.sentaient une muqueuse normale.

On n'a pas observe de correlation entre le type
de lepre, la malabsorption, et l'histologie du je-
junum. Une partie notable de la population sous
les tropiques, meme en condition normale, prd-
sente des troubles des dpreuves d'absorption et
de la muqueuse jdjunale. Les pourcentages d'an-
omalies ddtectdes au niveau de l'estomac et du
petit intestin n'dtaient pas significatifs. On peut
en conclure que le systeme gastrointestinal n'est
pas affecte dans la lepre.
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