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ABSTRACT  
Background :This research study investigates the impact of ageing on the shape and size of 

Meissner’s corpuscles in the great toe of the human foot. By using histological sections of 

thick skin were taken from 53 samples of different age groups and five samples from the 

foetus. we have measured H&E-stained alternate sections of thick skin of different age 

groups. the Meissner’s corpuscles were measured by using ImageJ software. Results: The 

morphometric parameters, including ranges of horizontal length (48.07m to 46.63m), 

vertical length (102.42m to 137.41m), perimeter (267.02m to 354.42m), area 

(4131.24m
2
 to 5598.56m

2
), capsule thickness (5.29m to 10.79m) and depth (9.2m to 

10.79m). We did not find MC in foetal samples of a particular age group. We have also 

observed that the shape of the MC varies from oval, ellipsoid in shape, discoid, dumbbell 

shape, cylindrical, large oval shape, bean shape, inverted cone shape, triangular in shape, 

coiled spring shape, cone shape, and spindle in shape.  
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INTRODUCTION 
In 1852, Professor Georg Meissner and Professor Rudolf Wagner were the first to locate and 

illustrate the encapsulated structures. Therefore, these corpuscles are also known as 

Meissner's corpuscles or Wagner-Meissner corpuscles or tactile corpuscles (1). 

Meissner's corpuscles (MC) are specialised nerve endings located in the skin and are 

responsible for detecting light touch sensations. MCs are most commonly found in areas of 

the skin that are highly sensitive to touch. In 2013, Vega et al. reported that MCs are located 

at the junction of the epidermis and dermis or the summit of the dermal papillae of the skin. 

These corpuscles are oriented perpendicular to the skin surface (2). One corpuscle is found 

within every two to four dermal papillae. Each dermal papilla contains less than three MCs 

(1). In 2008, Bhat et al. reported that MCs are distributed in the thick skin of fingertips, palm, 

sole and thin skin of the dorsum of the hand, anterior aspect of the forearm (3).  

The first ultrastructure of MC in human fingers, as reported by Cauna and Ross in 1960, was 

based on transmission and scanning electron microscopy. MCs have been shown to have a 

characteristic lamellar structure composed of multiple layers of flattened Schwann cells. 

These cells are derived from the Schwann cells and organised in a stack that designed the 

lamellae (4). The lamellar cells of MC are observed by Piccinin et al. 2018, under a light 

microscope. The lamellar cells had peripherally displaced nuclei (1). At higher magnification, 

these lamellar cells exhibited that 4 to 6µ thickened, peripherally displaced flattened nuclei 

with fine granular nucleoplasm containing one or more nucleoli. The cytoplasm of lamellar 
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cells contained numerous mitochondria of 100 to 200 mµ size, endoplasmic reticulum with 

dense granules of 10 to 20 in size, and also 40 to 50 mµ thickened numerous cytoplasmic 

vesicles (5). Garcia-Piqueras et al. 2019, reported that the lamellar cells are parallelly 

arranged and exhibited high immunoreactivity with S100 protein (6). 

The MC has an outer connective tissue capsule, and each receptor cells have an abundant 

supply of nerve endings. In 2003, Takahashi et al. observed that the capsule comprises 

bundles of collagen fibres. These collagen fibres measured 0.2 to 0.5μm in diameter (7). 

Piccinin et al. 2018 reported that the capsule consisted of fibroblasts and collagen fibres 

implanted in an amorphous ground substance called a matrix. The fibrous capsule exhibited 

only two to four-layer thickening. This capsule encircled the MC from all sides except at the 

apex. The fibroblastic connective tissue capsule originated from the endoneurium and 

perineurium of neuronal tissue (1). 

The nerve fibre originates from the dermal plexus. It enters into the MC either from the sides 

or bottom of the corpuscle (5). These nerve fibres are myelinated afferent fibres, and the 

myelin sheath of the nerve fibre is terminated within the capsule (4). The nerve fibre 

exhibited a tortuous trajectory inside the corpuscle (8). Zimmerman et al. 2014, reported that 

each corpuscle is innervated by a single nerve fibre (9).  The nerve fibre is covered by a thin 

sleeve of Schwann cell cytoplasm. Therefore, the axolemma of nerve fibre is in intimate 

relationships with the plasma membrane of the approximate adjacent lamellar cell. At higher 

magnification, the axoplasm of nerve fibre contained neurofilaments, minute vesicles, and 

dispersed mitochondria (5). 

MATERIAL AND METHODS 

Samples: Samples were taken for this study after Ethical due clearance from the Institutional 

Ethics Committee, Malwanchal University, Indore, Madhya Pradesh. In this study, we take 

pieces of the thick skin of the foot of human cadavers (53 in number) and five foetuses. The 

skin tissue of 0.5x0.5cm
2
 in size was dissected from the plantar aspect of the foot (only from 

the big toe). 

Grouping of Samples: The following groups of samples have been collected; M0- (15 weeks 

to 20 weeks)- 5 samples; M1- (11 Years to 20 Years)-12 samples; M2- (21 Years to 30 

Years)-11 samples; M3- (31 Years to 40 Years)-10 samples; M4- (41 Years to 50 Years)- 10 

samples; M5- (51 Years to 60 Years)-10 samples. 

Tissue Fixation: The skin tissue was dissected out from the plantar aspect of the cadaveric 

foot and immersed in a fixative (10% buffered formalin solution). Tissue Processing: We 

trimmed the skin tissue and washed them with running tap water. Tissue dehydration starts 

with ascending grades of alcohol and is cleared in chloroform. The tissue embedding was 

done in wax, and made the paraffined block and microtomy done.  We made the wax ribbon 

and transferred and spread it over the hot water bath, and picked it up on the glass slide. 

Haematoxylin and Eosin staining: we started with heat fixation and deparaffinised the 

tissue slides in xylene. The rehydration of the slides with descending grades of alcohol and 

stain with haematoxylin die. We wash under running tap water, and tissue differentiation is 

done with acid alcohol. The Tissue slides again proceed for dehydration with ascending 

grades of alcohol and counterstained with the eosin die. Finally, clear in xylene and mounted 

with DPX.  

Microscopy and morphometry: We used a trinocular microscope attached to a digital 

camera. For image calibration, we use Image Focus Alpha software. The digital 
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photomicrography is done at 40X magnification. we have taken photomicrographs of at least 

3 to 5 alternate succeeding slides of each sample. The morphometry of Meissner’s corpuscles 

is done on  Fiji ImageJ2 software. For taking a precise measurement of the MC, we use an 

apple pencil to trace the perimeter, vertical and horizontal length of Meissner’s corpuscles. 

For taking measurements of the thickness, we select the same tool from the outer boundary of 

the capsule to the inner edge of the capsule. 

Limitations of the study: In this study, the sample collection will be restricted to the plantar 

aspect of the foot (only from the great toe). The cadavers with a diabetic foot ulcers will be 

excluded from this study. 

Statistical Analysis: The statistical analysis involved normalising data from each sample and 

comparing multiple groups using one-way ANOVA. The correlation was determined by 

examining the p-value, with a significance set at p > 0.05. 

RESULTS 

 
 
Table 1: The table that presents morphometric parameters of Meissner's corpuscle in 

different age groups (M1 to M5). The morphometric parameters include Perimeter, Area, 

Vertical Length, Horizontal Length, Depth, and Capsule Thickness. The values of these 

parameters are presented as mean ± standard deviation for each age group. The last column of 

the table, "p-value", provides the significance of the differences between the mean values of 

each morphometric parameter for the different age groups. A p-value less than 0.05 indicates 

that the differences between the means are statistically significant, while a p-value greater 

than 0.05 indicates that the differences are not statistically significant.  
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Image: photomicrographs of H&E stained sections of thick skin under 40X magnification 

showing a structure of Meissner’s corpuscles. (A) the basal lamina of the epidermis, (B) the 

dermal papilla, (C) the capsule of the corpuscle, (D) nerve fibre, and (E) the nucleus of a 

lamellar cell. 

 

  
(a) Group M1-Male-11Years (b) Group M1-Female-15Years 

A 

B 

E 

D 

C 
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(c) Group M1-Male-16Years (d) Group M1-Male-19Years 

  
(e) Group M1-Male-18Years (f) Group M1-Male-12Years 

 

Image panel 1: photomicrographs of H&E stained sections of group M1 thick skin under 

40X magnification showing the shape of Meissner’s corpuscles. Image (a) oval in shape, (b) 

ellipsoid in shape, (c) oval, (d) discoid, (e) dumbbell shape, (f) ellipsoid in shape. 

 

 

 

  
(a) Group M2-Male-21Years (b) Group M2-Female-30Years 
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(c) Group M2-Male-28Years (d) Group M2-Female-24Years 

  
(e) Group M2-Female-25Years (f) Group M2-Male-30Years 

 

 

Image panel 2: photomicrographs of H&E stained sections of group M2 thick skin under 

40X magnification showing the shape of Meissner’s corpuscles. Image (a) oval in shape, (b) 

oval in shape, (c) cylindrical, (d) ellipsoid, (e) cylindrical in shape, (f) oval in shape. 

  
(a) Group M3-Male-39Years (b) Group M3-Male-40Years 
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(c) Group M3-Male-31Years (d) Group M3-Male-37Years 

 

  
(e) Group M3-Female-32Years (f) Group M3-Female-38Years 

 

 

Image panel 3: photomicrographs of H&E stained sections of group M3 thick skin under 

40X magnification showing the shape of Meissner’s corpuscles. Image (a) large oval in 

shape, (b) bean shape, (c) oval, (d) inverted cone shape, (e) triangular in shape, (f) large oval 

in shape. 

 

  
(a) Group M4-Male-44Years (b) Group M4-Female-49Years 
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(c) Group M4-Male-48Years (d) Group M4-Male-49Years 

  
(e) Group M4-Female-50Years (f) Group M4-Female-51Years 

 

 

Image panel 4: photomicrographs of H&E stained sections of group M4 thick skin under 

40X magnification showing the shape of Meissner’s corpuscles. Image (a) coiled spring in 

shape, (b) elongated shape, (c) ellipsoid, (d) cone shape, (e) cylindrical in shape, (f) oval in 

shape. 

 

 

  
(a) Group M5-Male-51Years (b) Group M5-Male-53Years 
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(c) Group M5-Male-55Years (d) Group M5-Male-54Years 

  
(e) Group M5-Male-58Years (f) Group M5-Male-52Years 

 

Image panel 5: photomicrographs of H&E stained sections of group M5 thick skin under 

40X magnification showing the shape of Meissner’s corpuscles. Image (a) elongated in 

shape, (b) inverted cone shape, (c) discoid, (d) ellipsoid shape, (e) coiled spring shape, (f) 

spindle in shape. 

 

Discussion 
We identified Meissner’s corpuscles in the H&E-stained sections of thick skin taken from the 

big toe of different age groups. We measured the perimeter, area, vertical length, horizontal 

length, depth, and capsule thickness of the samples belonging to the M1 group. The 

measurements we took of the group (M1) showed that the Perimeter was 267.02 µm, the 

area was 4131.24 µm
2
, the vertical length was 102.42 µm, the horizontal length was 48.07 

µm, the depth was 9.2 µm, and capsule thickness was 5.29 µm. The width and length of 

Meissner’s corpuscles of adult sole estimated by Bhat et al.2008 were 48 to 80 µm and 160 to 

230 µm, respectively (3). The MCs were situated at a depth of approximately 150 

micrometres, measured by Vega et al. 2013 (2). The data collected from group M2 revealed 

that the perimeter was 306.17 µm, the area was 4802.44 µm
2
, the vertical length was 121.13 

µm, the horizontal length was 45.23 µm, the depth was 10.1µm, and capsule thickness was 

5.33 µm. An observational study by Bhat et al.2008 reported that corpuscles of adult palms 

were 60 to 78µm in width and 116 to 230µm in length (3). The thickness of the capsule was 

measured by Takahashi et al. 2003, approximately 0.7 to 1.5μm in thickness (7). The findings 

from group M3 showed that the perimeter was measured to be 316.47 µm, and the area was 
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recorded as 5671.34 µm. The vertical length was determined to be 122.18 µm, and the 

horizontal length to be 51.99 µm. Additionally, the depth was 21.78 µm, and the thickness of 

the capsule was established as 1.026 µm. According to a study conducted by Bhat et al.2008, 

the length and width of Meissner’s corpuscles in the adult finger region were in the range of 

120 to 260µm and 64 to 84 µm subsequently. The size of corpuscles was measured by 

Takahashi et al. 2003, which measured about 20μm in width and about 40μm in length with 

the long axis oriented perpendicular to the skin surface (7). 

 

The MCs located in the big toe of group M4 were determined. The dimensions we took note 

of include the perimeter(326.45 µm), area (5412.18 µm
2
), vertical length (127.79 µm), 

horizontal length (51.95µm), depth(21.62 µm), and capsule thickness (13.65 µm). In our 

group (M5), we measured various aspects of MCs, including the perimeter, area, vertical 

length, horizontal length, depth, and capsule thickness. The results showed that the perimeter 

was 354.42 µm, the area was 5598.56 µm
2
, the vertical length was 137.41 µm, the horizontal 

length was 46.63 µm, the depth was17.1 µm, and the capsule thickness was 10.79 µm. 

According to a study by Bhat et al.2008, the width of corpuscles in the human adult sole is 

typically between 48 to 80 µm, with a length ranging from 160 to 230 µm (3). 

The shape of MCs that we observed that oval, ellipsoid in shape, discoid, dumbbell shape, 

cylindrical, large oval shape, bean shape, inverted cone shape, triangular in shape, coiled 

spring shape, cone shape, and spindle in shape. Takahashi et al. 2003, reported that MCs were 

discoid in shape and spindle shape (7). Vega et al. 2013, confirmed that corpuscles were 

ellipsoid in shape (2). Piccinin et al. 2018,  suggested that the shape of the corpuscle appeared 

to be a coiled spring-like structure (1). Garcia-Piqueras et al. 2019, suggested that these 

corpuscles were elongated in shape (6). 
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