
INTERNATIONAL JOURNAL OF LEPROSY^ Volume 49, Number I
Printed in the U.S.A.

Hormone Profile in Lepromatous Leprosy.
A Preliminary Study'

Raj Rolston, M. Mathews, Phyllis M. Taylor, and T. S. Koshy-

The testicular atrophy, gynecomastia,
and symptoms of sexual dysfunction often
seen in patients with Hansen's disease
have long since made leprologists regard
the endocrine system with suspicion

IP. 12, Yumnan, et al. observed,
in addition, that leprosy and myxedema had
several clinical features in common but
found thyroid function in leprosy to be
within normal limits. Martin, et al. (") not-
ed that plasma testosterone fell in leprosy
patients with gynecomastia and that the
urinary excretion of gonadotrophins rose
progressively from normal in patients with-
out gynecomastia to hypogonadal levels in
patients with gynecomastia. They suggest-
ed that leprosy is an "acquired Klinefel-
ter's syndrome." Morley, et al., (") report-
ed raised mean basal serum luteinizing
hormone (LH) and follicle stimulating hor-
mone (FSH) levels in patients with lepro-
matous leprosy, a significant rise in both
gonadotrophins in response to luteinizing
hormone releasing hormone (LHRH), and
a significant positive relationship between
basal LH and the duration of leprosy.

Some investigators believe that gyneco-
mastia and other feminine characteristics
are produced by an imbalance between es-
trogen and testosterone (""). Liver dys-
function has been implicated as a cause of
the rise in circulating estrogen in relation to
an already lowered serum testosterone
(". I 6) .

' Received for publication on 4 October 1979; ac-
cepted for publication in revised form on 3 October
1980.
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Variations in serum and urine hormones
in leprosy, though reported, have thrown
little light on the cause-effect relationship
of the biochemical to the clinical findings.
It is evident that the hormonal changes ac-
companying leprosy have been poorly doc-
umented. We report here the results of a
preliminary investigation of the hormonal
status in Hansen's disease.

MATERIALS AND METHODS
Eleven male patients with lepromatous

leprosy from the Schieffelin Leprosy Re-
search and Training Centre (S.L.R.&T.
Centre), Karigiri, were studied. Since the
study was of a preliminary nature, the pa-
tients chosen were representative of the
patient population in the S.L.R.&T. Centre
but deliberately included those with clinical
features suggestive of endocrinopathy.
They therefore represented disease of vary-
ing duration and activity as well as reactive
states. Their ages ranged from 27 to 39
years (mean 33 years). The duration of dis-
ease varied from 3 to 26 years (mean 16
years), and nine were on regular treatment.
Six of the patients were married, and three
were fertile. Secondary sex characters
were fully developed in seven, three were
impotent, six had orchitis, and four had gy-
necomastia. Ten of them gave a history of
having had erythema nodosum leprosum
(ENL), but only five of them were in re-
action at the time of testing. Skin smears
from four of the 11 patients were negative
for AFB.

Serum triiodothyronine (T„) and thyrox-
ine (T. 1 ) were measured by the radioimmu-
noassay (RIA) methods of Eastman, et al.
(") and Chopra (4 ), respectively. The meth-
od of Woldering, et al. C") was used to
measure the T„-resin-uptake (T„RU), and
the Free Thyroxine Index (FTI or FT,I),
calculated according to Clark and Horn ( 5 ).

Serum cortisol was estimated by the com-
petitive protein binding (CPB) assay of
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T ABLE 1. Rallg C of values ofverum hor-
mones. in II lepromatous leprosy patients
compared to the normal range (Mean ± 2
Si).)..

Hormone Patient
range

Normal
range

Triidothyronine (T„) (ng%) 74-183 80-190
Thyroxine (T 1 ) (ktg%) 3.7-14.3 5-12
T„-resin-uptake (T„RU) (%) 75-114 75-110
Free Thyroxine Index (F F 1 1) 4.5-12.1 5-11
Thyroid stimulating hormone

(TSH) (4.1/m1) 3-8.3 2-8
Cortisol (iig%) 6.9-13.8 5-20
Prolactin (ng/m1) 1.68-22 2.6-9.9
Loteinizing hormone (LH)

(mIU/m1) 20.2-58.3 5-20
Follicle stimulating hormone

(FSH) (mIU/m1) 2.8-52.0 5-20

Beardwell, et al. (2 ). Serum thyroid stimu-
lating hormone (TSH), LH, FSH, and
prolactin were measured by a double anti-
body RIA using kits supplied by Biodata
(SPA) (Hypo Lab S.A., Switzerland).

RESULTS

The range of values obtained for all the
serum hormones studied is shown in Table
1. The normal range for T3 , T, , FTI, TSH,
and cortisol represent the range in the local
population, which is used as the reference
range in our laboratory. The hormones LH,
FSH, and prolactin were estimated using
commercially available kits, all sera being
estimated in the same assay to avoid inter-
assay error. Ten normal controls were in-
cluded in each kit to standardize the test.
The control values fell within the normal
range defined by the manufacturers, and
the quality control serum supplied with the
kit gave fairly accurate values for each kit.

Figures 1 and 2 visualize the individual
values in relation to the normal range.

We found that the thyroid hormones T i

and T,, FT1, TSH, and cortisol were within
normal limits while LH, FSH, and prolactin
were raised. The values of these three hor-
mones, LH, FSH, and prolactin, were stud-
ied in relation to impotence, orchitis, gy-
necomastia, and the development of
secondary sex characters (Table 2). Al-
though there was a trend for the individual
values to differ in relation to these vari-
ables, the number of patients studied was
too small to give statistically significant re-
sults.

THYROID FUNCTION

15

IN LEPROSY

200- 14

13

1130 12 12

1^1

160-, 10 0 10

9^•• 9
•

140

7

120- 1201^6

5

,00i• 100 •
•

4 4

3 3 3

80- 130 2

0
13 91.1 F1'41^ISM

69 i.^x59

FIG. I. Thyroid function in lepromatous leprosy
showing the individual values against the normal range
(Mean ± 2 S.D.).

CORTISOL. PROLACTIN. LH, FSH IN LEPROSY

28^28 56 56

26^26 52. 52.

24^24 48. 48-
•

22^22 , 44. 44
•

20 20- 40 40

18- 18 36 36

16 16 32 32

14 14 28 28

12 12 24 24

10 10 20 20 -

8 8 16 16-

6 6 12-

4^4 8 8

2^2 4 4

0^
Cortisol
^

Prl
^LH^FSH

Ng
^ng /m1^mIU /m1^mIU / ml

FIG. 2. Individual values for serum cortisol, pro-
lactin (PH), LH, and FSH compared to the normal
range (Mean ± 2 S.D.). The latter three hormones are
above the normal range while cortisol values are with-
in normal limits.
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TABLE 2. Serum prolactin, LH, and FSH in relation to the presence of gynecomastia,
orchhis, impotence, and secondary sex characters.

Number
Prolactin

ng/ml
Mean ± S.D.

LH
m1U/m1

Mean ± S.D.

FSH
mIU/m1

Mean ± S.D.

Total number of patients 11 11.8 ±^5.1 39.3 ± 9.5 27.5 ± 12.3

Gynecomastia
Present 4 14.4 ± 7.3 43.0 ± 7.0 28.8 ±^10.3
No gynecomastia 7 10.4 ±^1.9 37.1^±^10.1 26.7 ±^13.3

Orchitis
Present 6 12.8 ± 6.4 43.5 ± 5.9 24.3 ± 8.1
No orchitis 5 10.8 ± 2.1 34.2 it^10.5 31.2 ±^15.2

Secondary sex characters
Not fully developed 4 11.3 ± 3.3 41.8 ±^11.6 35.5 ± 2.5
Fully developed 7 12.1^± 5.8 36.4 ± 9.5 24.3 ±^13.7

Impotence
Impotent 3 12.7 ± 0.9 45.6 ± 3.3 37.6 ± 3.1
Not impotent 8 11.5 ± 5.9 36.9 ± 9.9 23.6 ± 12.3

The values for prolactin were compared
with those of ten normal controls, five
males, and five non-pregnant females (Fig.
3). There was no significant difference be-
tween the males and females in the control
group. The patient group, however, dif-
fered significantly from controls (p < 0.01).

All of the 11 patients had raised serum
globulins. Blood sugar was normal in all
cases.
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Fir. 3. Serum prolactin (PH) levels in leprosy

compared to normal controls (Student's t test).

DISCUSSION
The occurrence of testicular atrophy,

sexual dysfunction, and gynecomastia in
some male patients with lepromatous lep-
rosy has long been recognized, but the en-
docrine basis of such changes remains to
be determined.

It is known that testicular lesions follow
direct invasion by the acid-fast bacilli (u).
These lesions in the chronic stage close-
ly resemble the histological features of
Klinefelter's syndrome. In light of this find-
ing, Martin, et a!. (") studied the pattern
of excretion of urinary gonadotrophins and
the levels of plasma testosterone in patients
with lepromatous leprosy and gynecomas-
tia and postulated that leprosy with leprous
orchitis represents a form of acquired
Klinefelter's syndrome. Morley, et a!. ( 9 ),
using more sensitive techniques of hor-
mone assay, reported similar findings.

A universally acceptable hormonal basis
for gynecomastia has not been established
either in leprosy or in other disease states.
The conventional hypothesis, first pro-
posed by Glass, et a!. ("), is that a damaged
liver fails to inactivate endogenous estro-
gens. If this is true, raised gonadotrophin
levels, as seen in our patients also, causing
a further increase in circulating estrogens,
would serve to worsen the clinical condi-
tion. A hyperestrogenic state thus induced
would explain both the hypogonadism and
also the feminization. In patients with liver
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disease, however, the role of estrogens in
producing gynecomastia remains in dis-
pute. While some authors have reported
elevated estradial levels, others have found
these to be normal (". ' 3 ). There is some evi-
dence indicating a hypothalamic defect ( 2 ").
It is tempting to speculate that one cause
for hypothalamic dysfunction in these pa-
tients may be inhibition by excess circulat-
ing estrogen. Green, et al. ('") suggest that
estrone or estriol may be of etiological im-
portance in causing feminization in patients
with chronic liver disease. Similar abnor-
malities of hypothalamic-pituitary-gonadal
function have been described in patients
with cirrhosis as well as in patients with
normal liver function on chronic estrogen
treatment ( 2 "• 25 ). Serum prolactin also has
been known to increase in response to cir-
culating estrogen ( 25 . 27 ). Because of the in-
filtration of the liver in lepromatous leprosy
as well as the reported abnormalities of liv-
er function 0•1-•17•21.22,2-1s,

) it is convenient
to accept the theory that estrogens are in
fact responsible for the gynecomastia seen
in these patients (". 1 "). Morley, et al. ("),
however, did not find any significant differ-
ence in serum levels of testosterone or 170-
estradiol in relation to gynecomastia and
testicular atrophy in their lepromatous lep-
rosy patients. It is more than likely then
that there is another as yet undefined ex-
planation for the feminization observed in
leprosy.

The term "hormonal imbalance — as a
cause of endocrinopathy in leprosy there-
fore retains much of its vagueness in spite
of the introduction of specific radioimmu-
noassays for several hormones. We have
found significantly raised circulating pro-
lactin levels in our group of patients. To our
knowledge, although gonadotrophins both
in the serum and urine have been found to
be elevated in leprosy, there is no report in
the literature of the study of prolactin
levels.

What role prolactin plays in producing
the clinical picture of leprous endocrino-
pathy remains to be established. Turking-
ton ( 2"), using a prolactin bioassay, found
no association between prolactin levels and
gynecomastia of varying etiology. Morgan,
et al. ('m) found no relationship between se-
rum prolactin measured by RIA and the gy-
necomastia of liver disease. To account for

this they have postulated a discrepancy in
biologically active prolactin and the im-
munologically active prolactin as measured
in the assay. A study of a larger number of
patients with lepromatous leprosy than
those utilized in our study is required be-
fore we can understand in this disease the
association, if any, between serum prolac-
tin levels and gynecomastia and the signif-
icance of a raised serum prolactin.

Hypogonadism and sexual dysfunction
have been shown to be associated with el-
evated prolactin levels. On the other hand,
Grabstald and Swan ( 12 ) and El-Shiemy, et
al. () found no relation between impo-
tence and testicular involvement in their
patients. They suggested a psychological
cause for impotence. Prolactin levels were
not determined. It is possible then that the
sexual dysfunction in patients with lepro-
matous leprosy has something to do with
raised prolactin levels independent of the
histological lesions seen in the testes.
Could lowerimg of the prolactin levels then
restore sexual function despite testicular
atrophy?

It is evident therefore from the results of
our preliminary study of the hormonal pro-
file in leprosy that a more detailed study of
estrogens, androgens, gonadotrophins, and
prolactin in relation to gynecomastia, tes-
ticular atrophy, and sexual dysfunction is
warranted. A more valid explanation for
these changes may be found by studying
dynamic tests of endocrine function. Stim-
ulation tests using the hypothalamic hor-
mones, thyrotrophin releasing hormone
(TRH), and LHRH would give an assess-
ment of hormonal status and endocrine
reserve and establish whether or not the
feedback mechanisms and the hypotha-
lamic-pituitary-end organ axis is intact.

SUMMARY

In a preliminary study, I I male patients
with lepromatous leprosy were evaluated
with regard to endocrinopathy and hormon-
al status. Basal circulating hormone levels
were estimated with a view to correlating
the biochemical findings and clinical fea-
tures. Thyroid hormones T, and T. 1 , Free
Thyroxine Index (FTI), TSH, and cortisol
were within normal limits, indicating that
further study of these hormones would not
be worthwhile. The finding of elevated
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levels of prolactin as well as the gonadotro-
phins LH and FSH, however, promises to
yield more valuable information if studied
in greater detail in a larger group of pa-
tients.

RESUMEN
En un estudio preliminar, se evaluaron 1 1 pacientes

del sexo masculino en relacion a su estado endocri-

nopatolOgico y hormonal. Se midieron los niveles ha-

sales de algunas hormonas circulantes con Ia idea de
correlacionar los hallazgos bioquimicos con las ea-

racteristicas clinicas de los pacientes. Las hormonas

tiroideas T„ y T,, el indice de tiroxina libre (ITL), la

hormona estimulante del tiroides (TSH), y el cortisol,
estuvieron dcntro de los limites normales por lo que

no se insistiO en el estudio de estas hormonas. Sin
embargo, el hallazgo de que los niveles de prolactina

y de las gonadotrofinas LH y FSH se encuentran ele-
v adas resulta interesante y puede proporcionar infor-
maciOn valiosa si el estudio se hace con mds detalle

en un rainier() mayor de pacientes.

RESUME

On a etudie, de fagot) preliminaire, l'etat endocri-

nopathique et hormonal de II sujets de sexe masculin

atteints de lepre lepromateuse. Le taux de base de
l'hormone circulante a ete estime dans le but de mettre

en correlation les observations hiochimiques et les
caracteristiques cliniques. Les taux des hormones ci-
tees ci-apres se situaient dans les limites normales: les

hormones thyroidiennes T„ et T„ l'Index Libre de

Thyroxine, (FTI), Ia TSH, et le cortisol. Ceci indique

des lors qu'une etude ulterieure de ces hormones ne
merite pas d'etre menee. L'êvaluation observe::e du
taux de prolactine, ainsi que ('elevation des taux de
gonadotrophines LH et FSH, promettent cependant

de fournir des informations plus valables, si ces hor-

mones etaient etudiees dans plus de details, et chez

un nombre plus grand de malades.
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