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Platelet Function in Leprosy 1
M. Gupta, M. Bhargava, S. Kumar and M. M. Mittal
In the past few years , defective platelet
function has been recognized in a number of
dysproteinemic states such as mUltiple myeloma, Waldenstrom's macroglobulinemia
and rheumatoid arthritis. Impairment of
platelet adhesiveness ( 4.14. 15 ) aggregation
to ADP, thrombin and collagen ( 0. IX. 19 ) and
reduced availability of platelet factor 3 (1 3)
have all been considered to result from
accumulation of abnormal proteins in the
blood in these disorders . Leprosy is a classical example of a disease in which mUltiple
protein abnormalities are known to occur
( 2. 10. " ) . It is also a general observation that
thromboembolic phenomena are less frequent in leprosy (1 7). Whether this has any
relation to altered platelet function brought
about by protein abnormalities in this
disease is not known. The present study
reports tests of platelet function in relation
to immunoglobulins performed on 50 patients having either tuberculoid or lepromatous leprosy.
MATERIALS AND METHODS
Fifty patients, 35 of whom suffered from
lepromatous and 15 from tuberculoid leprosy for periods varying from 6 months to
20 years, were investigated. None of the
patients gave a history or showed any clinical evidence of bleeding, nor had they
received aspirin or any other drugs known to
alter platelet function in the preceding ten
days. The diagnosis in each instance was
based on clinical presentation, demonstration of acid-fast bacilli in skin scrapings, or
skin and lymph node biopsies as recommended by Ridley and Jopling (16). Tests of
platelet function and routine estimation of
hemoglobin, packed cell volume and platelet counts were performed on all patients
while immunoglobulins were determined on
30 of them.
1 Received for publication 26 June 1975.
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Hemoglobin as cyanmethemoglobin and
packed cell volume were determined according to the proced ure described by Dacie ( 7) .
Platelet counts were performed using
ammonil!m oxalate as a diluent (9) . Bleeding time was recorded by Ivy's method as
described by Dacie (7 ) , and clot retraction
was determined by the method of Biggs and
Macfarlane (I) .
Platelet adhesiveness in vivo was tested
by the method of Borchgrevinck (3). Platelet
aggregation to ADP was measured as described by Hardisty and Ingram (9), and to
collagen according to the method of Zucker
and Borelli ( 20). In ten of the patients, platelet aggregation to collagen was also measured after its treatment with plasma from
patients having leprosy, For this, 0.2 ml of
freshly prepared collagen suspension was
incubated with an equal volume of platelet
poor plasma from the patient. Each test was
run with a control employing collagen incubated with normal platelet poor plasma.
Platelet factor 3 availability (Pf-3a) was
determined by the method based on kaolin
clotting time of dilutions of platelet rich
plasma as described by Hardisty and Hutton
( 8). The estimation of the three major
human immunoglobulin fractions IgG, IgM
and IgA was carried out by the method of
radial immunodiffusion in plates according
to the technic of Mancini et al(1 2).
RESULTS
A high frequency of platelet defects was
observed in leprosy. In as many as 44 of the
50 patients some platelet abnormality was
detecta ble. Of note were the abnormalities
in platelet adhesiveness and their aggregation to collagen that were impaired
respectively in 27 and 23 of the 50 patients
(Table I) . Their frequency, however, differed in the lepromatous and tuberculoid
types . While the platelet adhesiveness was
impaired in 47% of the tuberculoid patients,
55.5% of the lepromatous patients were so
affected. Similarly, defective aggregation
of platelets to collagen was a feature in 54%
of lepromatous but only in 27% of tuberculoid patients. ADP induced aggregation was
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The frequen cy of platelet fun ction defects in the polar types of leprosy .

I.

Leproma to us leprosy
(35)
Pla telet defect

a

Tuberculoid leprosy
( 15)

No.
patients

%

No.
patients

%

Thrombocytopenia

4

11.4

I

6.6

Pro longed bleeding time

3

8.5

I

6.6

I

3.0

0

0.0

Redu ced Pf-3a

10

28.5

4

26.6

Redu ced pla telet
ad hes ive ness

20

55.5

7

46 .6

Poor clot retrac ti on

it

R ed~ced pla telet
aggrega tion t o:
ADP
Co llage n

3

8.5

3

20.0

19

54.3

4

26.6

" Fig ures in paren th eses represent tota l number of patients in eac h grou p.

TABLE

2.

Severity of defective platelet fun ction in 50 leprosy patients.

Test

Lepromatous leprosy"
(35)

Tuberculoid leprosy"
( 15)

Co ntro l "
( 10)

Pla telet
adh esive ness"

24.6± 13. 1
p < 0.005
t = 2.65

28 .3 ± 4.2
p < 0.05
t = 1. 5

36.0 ± 6.5

27.4 ± 11 .5
P < 0.0005
t = 3.93

36.4 ± 20.1
p < 0.20
t = 0.78

40 .8 ± 10.8

10.0 ± 2.4

11.0 ± 2.7

9.3 ± 1.8

3.4±2.7

8.4 ±2. 1

>25

Pla telet
agg regation to:
Collagen "

ADp c
Pf-3a

ind ex b

"Fig ures in pa rentheses represe nt number of pa ti e nts in eac h gro up .
b Resu lts given as percent ± S .D .
C Res ult s give n as seco nds ± S. D.

not so common a defect. In one fourth of the
patients of either group, availability of Pf-3
was inadequate. Prolongation of bleeding
time. and thrombocytopenia were infrequent.
The changes in platelet adhesiveness,
aggregation and availability of Pf-3 are
co mpared with the normal in Table 2.
Reduction in platelet adhesiveness, a lthough
observed in both groups of patients, was
statistically more significa nt in lepromatous
as compared to tuberculoid patients. Similarly, impairment of platelet aggregation to
collagen was much more significant in lepromatous patients. Although the frequency of

defective availability of Pf-3 was similar in
the two groups , it s decrease was more
profound in the lepromatous patients. Platelet count, bleeding time and clot retraction
were not significantl y different from the
normals subjects.
Figure 1 shows the severity of each of the
major defects of platelet function . It is clear
that among the patients who showed these
defects, in more than 50% the pla telet adhesiveness was below the minimum normal of
25 % and aggregation to collagen was below
this level in 46% of the patients.
The immunoglobulin levels in patients of
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I. Pla telet adhesiveness and platelet aggregation to collagen in 50 patients having leprosy. The minimum normal for each is 25%.
FI G.

leprosy are summarized in Table 3. While
the pattern of distribution of different
immunoglobulins in these patients was the
same as in the normal subjects, important
quantitative differences were observed with
respect to IgM. On an average, the IgM
TABLE

3.
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values were 253 and 294 mg% in lepromatous and tuberculoid leprosy respectively,
as compared to the normal mean of 155
mg%. These differences were statistically
highly significant (t = 4.86, P < 0.0005 in
lepromatous; and t = 8.77, p < 0.0005 in
tuberculoid). The apparent increase in IgA
and decrease in JgG was without any statistical significance in either of the groups.
Since the increase in JgM was the most
remarkaole change in the immunoglobulin
composition of these patients and alterations
in platelet adhesiveness and aggregation to
collagen most frequent , the severity of these
defects was analyzed in relation to changes
in IgM. Among the 30 patients in whom both
platelet functions and immunoglobulins had
been determined, platelet adhesiveness was
subnormal in 19. In all but two of these, IgM
was higher than 2 SO of its normal mean
(Fig. 2) . Likewise, as shown in Figure 3,
there was only a single instance of poor
platelet aggregation to collagen where IgM
did not show a.n increase beyond 2 SO of its
normal mean.
The results of aggregation of platelets to
collagen following its incubation with leprosy and normal plasma are presented in

Immunoglobulin levels in patients of lepromatous and tuberculoid
leprosy in mg% ±. S. D.

Immunoglobulins

Controls "
(10)

Lepromatous
leprosy" (23)

Tuberculoid
leprosy" (7)

IgG
IgM
IgA

1486.0 ± 203 .0
155.0 ± 20 .0
288 .0 ± 60 .0

1272.0±211.0
253 .0 ± 61 .0
317.0 ± 25 .9

1311.0 ± 329.0
294.0 ± 22 .0
316.0 ± 20.0

"Figures in pa renth eses represent number of pa ti ents in each group .

TABLE

4.

Percent aggregation to collagen of normal platelets after their incubation
with normal plasma or plasma from patients having leprosy.
Incubation with
patient's plasma

Incubation with
control plasma

14.3
14.2
23.0
60 .7
10.7
10.0
20.0
17 .5
60.0
47 .5

43 .0
43 .0
43 .0
35.7
35 .7
50.0
50.0
50.0
50.0
50.0
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fu nctio n in leprosy patie nt s. O ne o r a no th er
plate let ab n orma lit y affected as ma ny as 44
of th e 50 pa ti e nt s . T he mos t p ro fo un d
c hanges we re o bse rved in pla te let adhes iveness a nd th eir agg rega ti o n t o co llage n.
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FIG. 2. Pl a telet a dhe s iveness in r e la t ion to
IgM leve ls in t he p la sma .
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F IG. 3. P la te let agg regatio n t o co l lage n
re la t io n t o IgM levels in the p lasma .

In

Ta bl e 4 . Whereas pla telet agg rega ti o n was
betwee n 36% a nd 50% w he n co llage n was
incu ba ted with no rma l plasma , it was 20%
a nd be low in as ma ny as seve n of t e n insta nces where co llage n had bee n inc uba ted
with pa tie nt's plas ma.
DI SCUSS IO N
T his stud y re po rts hitherto unrecog ni zed
la b o ra t o r y evid e nce of defecti ve pla te let

S ince a lte ra ti o ns in im mun og lo bul in s
d ec id edl y a ffec t pla te let functi o n ( 6. 1 5. 1 ~ ) ,
th e ca usa ti ve ro le o f eleva ted Ig M leve ls in
ca usi ng pla telet d ysfun cti o n in o ur pa t ie nts
a ppeared ve ry pro ba bl e. Ind eed , in a la rge
majority of the pa tie nt s subn orma l pla telet
a dh es ive ness a nd th ei r d ec rease d agg r ega ti o n t o co ll age n we re assoc ia ted with
s ign ifican tl y ra ise d Ig M leve ls. T h eo re tica ll y, two poss ibiliti es ex ist: impa irment of
pla telet adhes ive ness a nd aggrega ti o n may
res ult fro m cha nges in pl a telet surface per
se, o r may be du e t o a ltera ti o ns in the aggrega t ing surface suc h as co llage n, or bo th .
T here is evid ence t o show tha t a lte ra ti o ns in
pla telet functi o n may res ult fro m coa ting of
pla telets by macrog lo bulin s ( 13) a nd tha t
a membra ne a bn o rm a lity in such pl a te lets
may b e see n b y th e a b se n ce o f d e ndritic
fo rmat ion electro n m icrosco pica ll y ( 5. IJ ) .
T hi s ap pea rs unt ena ble in o ur pa tie nts. Ha d
it bee n a c h a n g~ in the pla te let surface it
wo uld have bee n reaso na ble t o ex pect pla telet agg rega ti o n t o be impa ired no t o nly to
co llage n but to ADP as wel l. Furtherm o re,
it wo uld see m th a t the platelet coating wo uld
a lso int er fe re w ith th e re lease o f P f- 3.
Diminished Pf-3 ava ila bilit y was, ho weve r,
a n infreque nt fea ture in these pa tie nts.
A lterna ti ve ly, the inc reased Ig M co nce ntrati o n in o ur pa tients co uld so a lte r the co llage n tha t it s clumping activity fo r pla telets is
dimini shed . T hi s is bo rne o ut by th e in vitro
ex pe rim e nt s in w hi c h inc uba ti o n o f co ll age n
with plas ma fro m le prosy patients diminis hed co nsid era bly it s c lumping a bility fo r
nor ma l pla telets. Vigli a no a nd Horo witz (1 9)
d em o nstra ted diminished adhes ive ness a nd
agg rega ti o n of nor ma l plate lets to co ll age n
w he n th e la tte r had bee n inc uba ted with the
se rum fro m a pa tie nt hav ing Ig A mye lo ma .
T hese reaso ns led us t o be lieve th a t in le prosy, impai rme nt of pla te let a dh es io n a nd
agg rega t io n to co llage n res ult s fro m coa ting
o f co llage n by Ig M .
In no ne of the pa tie nt s did eve n multiple
defec ts of pla telet fun cti o n res ult in cl in ica l
bleeding. It is poss ible th a t these defects
we re just seve re e no ug h t o res ult in a hypocoag ulab le sta te of bl ood but no t bleeding. If
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so, the reported infr eq u e nt incidence of
thromboembolic pheno menon in leprosy
becomes explainable.

SUMMARY
In a group of 50 leprosy patients, platelet
function tests were found to be abnormal in
44. More than half the patients showed
significant impairment in platelet adhesiveness and aggregation to collagen which correlated best with increase in serum IgM
levels . ADP-induced aggregation of platelets
was not a major defect and Pf-3 availability
was reduced only in a fourth of the patients.
In vitro incubation of collagen with plasma
from leprosy patients significantly reduced
its ability to clump normal platelets. This
appears to be the first report of defective
platelet function in leprosy, and it is thought
that such changes may in part be due to increased IgM globulins in the blood and / or
to alterations in the collagen brought about
thereby.

RESUMEN
Se encontro que las pruebas de funcion plaquetaria eran normales en 44 de un grupo de 50
pacientes con lepra. Ma's de la mitad de los
pacientes mostraron alteraciones significativas
de la adhesion y agregacion al cola'geno de las
plaquetas, que se relacionaban mejor con un
aumento de los niveles sericos de IgM . La agregacion de plaquetas inducida por ADP no fue un
defecto importante y la di sponibilidad de Pf-3 ,
se redujo solo en una cuarta parte de los pacientes. La incubacion in vitro de cola'geno con plasma de pacientes con lepra , redujo significativamente su habilidad para aglutinar plaq uetas normales. Este parece ser el primer informe sobre
una funcion plaquetaria defectuosa en lepra, y se
cree que estos cambios pueden deberse parcialmente a un aumento de las globulinas IgM en la
sangre y j o a alteraciones del cola'geno producidas por el mismo.

RESUME
Par mi 50 malades de la lepre, on a observe
des epreuves anormales de fonctionnement des
plaquettes chez 44 d'entre eux. Plus de la moitie des ma lades presentait une diminution si.gnificative de l'adhesivite des plaquett es et de leur
aggregation au collagene, qui prese nt ai t une correlation avec une augmentation des ta ux seriques
de I'lgM . L'aggregation des plaquett es induites
par l'ADP ne consitutait pas un defaut m aje ur. La
liberation de Pf-3 etait reduite chez un quart des
malades seulement. L'incuba tion in vitro de col-
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lagenc avec du plasma recucilli che7 des malades
de la lepre diminuait de fa<;on sign ifica tive la
capacite du plasma de precipiter les plaquettes
norma les. Ceci semb le etrc Ic premier travail relata nt des troubles dc la fonction des plaquettes
dans la lepre. On pense que ces modifications
peuve nt en partie etre dOes iI une augmentation
du taux des globulines IgM dans Ie sa ng, ai nsi
qu'iI des alterations du collagene qui peuve nt en
resulter.
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