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The Meissner corpuscle is one of the most complex cu taneous  
sensory receptors. In  sp i te  of extensive work on t he role and the 
distribution of the nerve fi bres i n  the Meissner corpuscle on  normal 
individuals for near ly a century, there i s  sti l l  substantial  controversy 
over the nature of the nerve termination and funct ion of the cor
puscle. 

CAUNA ( 1 956-B) conducted an i nteresting investigat ion on the 
nerve supply and their endings in  Meissner corpuscles on material 
classified in to various age and occu pational groups (man ual workers) 
in both sexes . He observed in old age the nerve endings are restricted 
to the d istal end of the corpuscle, the rest of it consist ing of twisted 
bundles of nerve fibres. I n  manual workers he observed that the 
nerve endings are reduced in number, but at the same time intra
corpuscular nerve fi bres showed' neurofibrillar expansions .  

The present work i s  an i nvestigation of nerve supply and their 
changes in  Meissner corpuscles in leprosy, s ince Meissner corpuscles 
act as a selective touch receptor and are primari ly  designed for 
tactile discrimination. An attempt has a lso been made to study the 
location of the baci l l i  in these receptors in relation to the neuro
fi brillary processes. 

Material and method 

Twenty-four pieces of skin were taken from the d istal pad of the 
fingers from 24 patients showing typical lesions of leprosy, 14 from 
the lepromatous and 1 0  from tuberculoid cases. There were no 
visible lesions anywhere on the fi nger pads. B iopsies were also taken 
from the lesions of each patient to confirm histological ly the type of 
lesion. Most of the specimens were taken from the back and a few 
from the forearm. Tissues were fixed in  1 0 %  neutral formal in  and 
frozen sections were taken at 20 micron thickness and stained by 
the method described by BALA SUBRAMANYAN, JAYARAJ and GASS 
( 1 954) for nerve fibres. 20 sections were taken from each specimen 
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for th i s  study. Rema in i ng  t iss ues were processed for paraffin sect ions. 
Sect ions were sta ined with hematoxy l in  and eosi n and for acid fast 
bac i l l i  by the method described by J AY A R AJ ( 1 955) .  As a control 3 

spec imens were taken from the d i stal pad of the fingers of manual  
workers. 

Results 

Changes in the Meissner corpuscle in lepromatous leprosy. The 
stem fi bres end ing  i n  Meissner corpuscle show certain complexity 
and fragmentat ion .  M ost of the corpuscles receive s i ngle medu l lated 
nerve fi bres which end with branch ing. Occas ional ly two medu l lated 
nerve fi bres are seen ascend ing  and ra mify ing i n  a most fragmented 
cond i t ion .  The neural fragments are seen scattered a l l  over the dermal 
papi l lae and they seem to l i ne up  with the neurofibr i l lary process of 
the corpuscle. ] n few cases Meissner corpuscles show the free fading 
fi laments i n  t he connective t i ssue. Bu lbous fragments of the fibr i l lary 
structu re are a lso found in t he papi l lae, deep in the epithel i um .  I n  
ear ly  lepromatous leprosy, the nerve e nd.ings i n  Meissner corpuscles 
u ndergo less damage compared to advanced lepromatous leprosy. 
M ost of t he corpuscles in th i s  stage of leprosy show normal neuro
fibr i l lary structu re .  

Paraffin sections sta ined for ac id fast bac i l l i  show that the bac i l l i  
are s i t uated a longside the v i s ible  fibr i l lary ramificat ion in  the 
Meissner corpuscles. They are fou nd abundant in early lepromatous 
leprosy . In advanced lepromatous leprosy the baci l l i  are found less 
in  n umber . 

Changes in tuberculoid leprosy. The degenerated nerve fibres 
ascend in a most d ifficult  course towards the papi l lary reg ion where 
they usual ly  end as naked fad ing filaments .  Most of the fibres break 
up  into several segments wh ich d i s in tegrate in the i l l formed corpuscle. 
f n  a few specimens complete destr uction of Meissner corpuscles are 
not iced . Several neural  fragments are found i n  corpuscles and they 
are h ighly macerated and are not connected to the stem fibre. The 
epidermis is m uch flattened and the papi l lary regions are col lapsed . 

The paraffin sect ions sta ined for acid fast baci l l i  have not shown 
the presence of baci l l i .  

Changes in Manual Workers. The ascending  stem fibres reach the 
papi l lary region without any changes compared to normal indi
v iduals .  The ramificat ion of the fine nerve fi laments show expansion 
i n  the end bu lbs .  The pap i l lary regions are sl ightly compressed . 

Discussion 

Meissner corpuscles contain a series of nerve fibres. The stem 
fibres ascend with in the capsule  and branch in l ayers in between the 
cel l s  paral le l  to the surface of the capsule and to the ir  stem fibres. 



Fig. I .  A M eissner corpuscle in the derma l papi l lae showing normal neuro
fibri l lary coil ing with l i t t le  of terminal  t h icken i ng i n  t he corspucle .  Distal pad 
of middle finger, male, 30 yea rs,  manual worker.  x400. 

Fig. 2. A M eissner corpuscle in the depmal papil lae showing a single mye l i 
nated s t e m  fibre ascending from the subcutaneous t issue to t he corpuscle where 
it branches as fad ing nerve filame n t .  On the top of t he corpuscle th ickened 
fibrillary structure is  seen d i sconnected to the stem fibre. Distal  pad of the ring 
fi nger, male,  28 years, advanced lepromatous leprosy. x400. 



Fig. 3 .  A M eissner corpuscle in the dermal pap i l lae showing a s i ngle stem 
fibre ascending into t he corpuscle where i t  ramifies with part ia l ly  fading nerve 
filaments wit hout much struct ural alterat ion . D istal pad of the m i ddle finger, 
male, 30 years, ad vanced lepromalous leprosy . x400. 

Fig. 4. Meissner corpuscle in t he dermal pap i l l ae shows the c lumps of baciUi 
s i tuated alongside t he neurofibril lary processes in the corpuscle. Paraffin sect ion 
stained for acid-fast baciU i .  Distal pad of the ring finger, male, 25 years . Early 
l epromatous leprosy. x900. 



Fig. 5. Meissner corpuscle in the dermal papil lae showing a single ascending 
nerve fibre ramifying in t he corpuscle with partially fading filaments. Several 
neural segments are seen. Distal pad of the ring finger. M ale, 36 yea rs.  Early 
lepromatous leprosy. x400. 

Fig. 6. Meissner corpuscle showing a myelinated single fibre ascending right up 
to the dermal papillae with limited coiling. The whole process looks myelinated. 
Distal pad of the ring finger. Male, 28 years. Lepromatous leprosy. x400. 



Fig. 7. M eissner corpuscle showing two myeli nated nerve fibres ascending into 
the flattened dermal papi l lae and rami fying with faded nerve filament .  A thick
ened neural element is seen i n  the middle of the corpuscle u nconnected t o  the 
stem fibre. Distal pad of the middle fi nger. M ale, 37 years. Lepromatous leprosy. 
x400. 

Fig. 8. Meissner corpuscle sbowing a single stem fibre ascending into the cor
puscle and branching witb number of neural segments and feeding filaments .  
Distal pad of the middle finger. Male, 28 years . Tu berculoid leprosy. x400. 



Fig. 9. Meissner corpuscle in the dermal papi l lae showing t he corpuscle embedded 
in the connective t issue elements and the neural fragments s i t uated in the centre 
of t he lobulated corpuscle.  Distal  pad of the r ing fi nger. M a le,  30 years. Tuber
culoid leprosy. x400. 

Fig. 1 0. M eissner corpuscle in the dermal papi l lae showing the neural mass i n  
t h e  cen t re o f  t h e  corpuscle w i t h  structural collapse. The two stem fibres which 
reach the corpuscle show degenerated changes and are not con nected to the 
fine neural elements s i tuated i n  the centre of the corpuscle.  Distal pad of the 
middle finger. M ale, 22 years. Tuberculoid.  x400. 



Fig. I I .  Two stem fi bres are seen ascending in t he dermal papi l l ae .  The ramifying 
neural fi laments are  dest royed and a few nerve fi laments are seen deep in  t he 
dermal papi l l ae uncon nected to the stem fibres. Distal pad of t he r ing fi n ger .  
Male,  30 years. Tuberc u l o i d .  x400. 

Fig. 1 2. A s ingle nerve fibre is seen ascending into dermal  papi l lae w i t h  i rregular 
branching and embedded into t he connect ive t issue elements. Distal  pad of the 
ring finger. M ale, 40 years . Tu berculoid .  x400. 
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Direct pressure w i l l  p rod uce st i m ulat ion to a l l  these fi bres. WEDDEL L 
( J  94 1 a) showed the pattern of cutaneous i n nervat ion i n  relat ion to 
cutaneous sens ib i l i ty and bro ught out the cl i n ical s ign ificance of the 
pattern of cutaneous innervat ion .  He demonstrated t hat t he dens i ty  
of innervat ion of sk i n  varies from place to place and that  tact i le  
acui ty i s  dependan t  upon both the numbers of compact encapsu lated 
nerve endings and the number of pre-terminal  nerve fibres per un i t  
field serv ing them .  He  further observed that i n  ha i ry sk in, there are 
normally no receptor bod ies l ike M eissner corpuscle other than the 
nerve endings related to hairs .  In non-ha i ry areas, M eissner cor
puscles and the ir  funct ional stat us  determ ine the tact i le  acuity of the 
concerned area . 

I n  leprosy the changes in Meissner corpuscles are of cons iderable 
i n terest . Al terat ion of t he Meissner corpuscles i n  man ual workers 
has been reported by C A U N A  ( 1 956 B). However there are no  reports 
in deta i l  i n  the l i terat u re on the changes of Me issner corpuscles in 
leprosy. In recent  years a considerable amount  of work has been 
done on nerve changes in leprosy. G ASS and BA LSU B R A M A N Y A N  ( 1 954) 
studied the damage of nerves in d ifferen t  k i nds of leprosy les ions .  
BALSU B R A M ANYAN, J AYARAJ  and G ASS ( 1 954) demonstrated the acid 
fast baci l l i  i n  the myel i nated nerve fi bres . G A U LT, J A Y A R AJ and G ASS 

( 1 955) demonstrated the baci l l us contai n i ng cap i l la ries and axons by 
t reatment for a lkal ine and acid phosphatases. They observed that  
the bu lbous swel l i ng of axons are fi l led up wi th baci l l i .  K H A NOL K A R  

( 1 95 1 )  brought ou t  the  theory tha t  the  baci l l i  invade the  fine  nerve 
and t ravel i nto the axons.  M U K HERJ I et al in a study by the acid 
phosphatase method described by GAULT, J AYARAJ  and G ASS ( 1 955) ,  
observed parenchymatous  degenerat ion of fi bres in  lepromatous 
l eprosy and thought i t  to be possibly of toxic origi n .  They fu rther 
observed that the changes in t uberculoid leprosy start with perineu ral  
i nfi ltration i n  the finer nerves near the epiqermis .  The compact peri
neural infiltration, t hey found, penetra ted i n to the t h icker nerve and 
brought about fragmentation of fibres wh ich lead to Wal lerian 
degeneration .  In the lepromatous lesions, they found no Fragmenta
tion of fibres. They observed that locat ion of baci l l i  in  the cutaneous 
nerves was mainly in the inter-fibre spaces, but in  the lepromatous  
lesions they were occas ional ly encountered in  the d ifferent parts of 
a nerve fibre, such as m yel in sheath ,  Schwann sheath ,  Schwann cel l  
and faint ly stained axon . JAYARAJ and CHAUDH U RY (1 959) reported 
the existence of nerve fi bres even in  advanced lepromatous leprosy 
in  the most superficial layers of the epithel ia l  and su b-epithei la l  
regions. The present observation shows that i n  Meissner corpuscles 
in  early lepromatous l eprosy the baci l l i  i nvade the whole processes 
of the corpuscles when the corpuscle maintains its normal ramifica
tion of fine axons. I n  the l ater stages the baci l l i  are not found in 
these corpuscles and are fou nd more in  stem fibres .  H owever the 
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str uctural ramificat ion of the fi ne nerve fi bres i n  Meissner corpuscles 
is  a lways mainta i ned in lepromatous leprosy wi thout  m uch a lteration 
and damage. I n  tuberculo id leprosy the stem fibres that enter into 
the corpuscles show more segmentat ion and they do not branch and 
ramify i n to the capsule .  The cont i nu i ty of the fine fibres i s  not seen .  
I t  looks a s  i f  the corpuscle i s  completely damaged i n  th i s  type of 
leprosy. 

Summary 

I .  Biopsies from d istal pad of the fingers from 24 leprosy patients 
compr is ing 14 lepromato us and 10 t ubercu lo id were stud ied 
by cytological and nerve stai n i ng methods. 

2 .  It was found that the termi na l  fibres in  Meissner corpuscles 
undergo characterist ic changes in leprosy. I n  ear ly  leproma
tous leprosy abundant bac i l l i  were found alongside of the 
neuro-fibri l lary ramificat ion and the corpuscles look almost 
normal .  Whereas in advanced lepromatous leprosy, bacilli 
were not found in Meissner's corpuscles and the corpuscle 
was found sl ightly damaged. 

3. T n  t ubercu loid leprosy the fad ing filaments are commonly 
found i n  the corpuscle .  The pap i l l a  that occup ies the corpuscle 
i s  compressed caus ing severe damage to the corpuscle. The 
ascend i ng  stem fibres which reach the papi l lae undergo severe 
damage by way of fragmentation leaving several neural fila
ments far away in  the pap i l l ary region not connected to the 
stem fibre. 

4 .  It is general ly assumed that the receptor mechanism does 
play a part in a l terat ion of sensory modal i t ies more in  tuber
culoid type of leprosy and less in lepromatous leprosy. There 
i s  a tendency for rega in ing the structu ra l  and funct ional  status 
of Meissner corpuscles in  lepromatous leprosy when the 
d i sease process i s  arrested . The poss ib i l i t ies i n  regain ing the 
funct ional  and str uct ural status  in t uberculoid leprosy are 
far less. 
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