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ABSTRACT 

BACKGROUND 

The islets of Langerhans is an important endocrine gland, which regulate the blood glucose level. The rise in the blood glucose level 

results in diabetes mellitus, an age old disease which affects all the systems of our body. Nowadays, an increase in the incidence of 

diabetes is noticed in younger age groups also. The increased intake of alcohol in our state also affects the gland. Scientif ic 

advancement like islet transplantation makes most of them correctable. So we found it is very important to assess the age related 

changes in the islets of Langerhans. 

 

MATERIALS AND METHODS 

Sixty two autopsied specimens of pancreas in an age range from 6 months to 83 years were collected for analysis from the mortuary 

of Government Medical College, Thiruvananthapuram, Kerala. Histological examination of the glands was done in the Histology 

Laboratory of Department of Anatomy, Government Medical College, Thiruvananthapuram, Kerala. 

 

RESULTS 

A significant association between age and diameter of islets were observed in the present study. The number and size of beta cells 

showed a gradual increase up to 40 years, thereafter the cell number decreased considerably. In a chronic alcoholic patient, 

hyperplasia of islets and deposition of amyloids within the islets were observed. 

 

CONCLUSION 

The number of beta cells decreased after the age of 40 years. The beta cell destruction may be due to chemicals, diet, genetic factors 

and autoimmune diseases. The decrease in the number of beta cells result in type I diabetes mellitus. 
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BACKGROUND 
Diabetes Mellitus is an age old problem for which there is no 

complete cure. Recently, the incidence of diabetes mellitus 
increased and it occurred even in young age groups. Research 
studies have reached a stage where islet cell transplants are 

being tried. The aim of the present study is to find out whether 
there is any regular change occurring in the islets as age 

advances. 
Most of the histological studies are limited to the pancreas 

of animals like sheep, rat, etc. Very few studies are done on 
human pancreas and that too in specific age groups. In the 

present study, the microscopic changes of islets are correlated 
with different age groups. 

In recent studies, five types of cells are identified in the 

islets. Researchers have also observed that autoimmune 
diseases, blood cholesterol levels, HbA1C viruses and 

chemicals also have a role in blood glucose level. Hence, the 
age related changes in islets and in particular in the Beta cells 

at cellular level will be useful to both endocrinologists and 
gastroenterologists. 
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MATERIALS AND METHODS 

The materials used for the present study were collected from 

human autopsies of the Mortuary of Government Medical 

College, Thiruvananthapuram, Kerala. The tissue samples 

were taken from the tail end of the pancreas, where islets are 

concentrated more. 
 

Inclusion Criteria 

Since autolysis of pancreas is rapid, samples were collected 

only from autopsies performed within 6 hours after death. 
 

Exculpation Criteria 

1. Autopsies performed 6 hrs. after death. 

2. Crush injuries of Abdomen. 
 

After collecting, the tissues were fixed in Bouin’s fluid for 

24 hours. They were then subjected to routine histological 

processing as per the standard procedures described by 

(MacManus and Moury, 1960). The paraffin blocks were 

serially sectioned at a thickness of 5 microns using a rotary 

microtome. The sections were stained with standard 

Haematoxylin and Eosin (H and E) for microscopic evaluation 

of the islet cells. Special stains like Fuchsin Blue, Chrome Alum 

Haematoxylin and Azocarmine, etc. were also employed to 

differentiate the various islet cells (MacManus and Moury, 

1960). 

The sections were observed under a binocular microscope 

and measurements were taken with a horizontal eyepiece 

micrometer called the graticule, which is calibrated with a 

stage micrometer.  
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The diameter of islets and beta cells were measured at five 

different sites in a pre-observed and selected section of the 

gland. The data were analysed statistically. 

Care was taken to collect the tissue from the bodies of 

which autopsies were done within 6 hours of death. It was also 

taken into consideration that tissues were not collected from 

bodies in which death occurred due to crush injury to the 

abdomen. 

A total of 62 samples were collected from the age group of 

six months to 83 years and were subjected to microscopic 

evaluation after routine histological processing. Out of the 62 

specimens studied, 3 were female specimens. 

 

RESULTS 

The samples collected for the present study were grouped as 

per their age (Table 2) and were in an age range from six 

months to 83 years. The size of islets showed a gradual 

increase as the age of the specimens advanced throughout 

samples studied (Graph). In the present study, the youngest 

aged sample was from a six-month-old baby in which major 

portions of the pancreatic segment was composed of islets and 

were arranged in a cord-like form as reported by Ferner           

(Fig. 2). A significant association between age and diameter of 

islets were observed in the present study. The number and size 

of Beta cells showed a gradual increase up to 40 years               

(Table 3), thereafter the cell number decreased considerably. 

The changes after 40 years of age were not uniform in all the 

cases studied. 

In standard Haematoxylin and Eosin (H and E) staining the 

islets appeared as more or less spherical masses of pale 

staining areas, in which the cells were arranged as irregular 

anastomotic cords and surrounded by pancreatic acini (Fig. 1). 

The islets were separated from the acinar group by a thin 

capsule made up of reticular fibres clearly distinguished by 

Mallory Trichrome Stain (Fig. 7). 

Majority of the cells (65% - 80%) detected in the present 

study were Beta cells, which were located in the central region; 

10% - 20% of the cells were Alpha located peripherally and 

were larger than Beta cells. Few Delta cells (0% - 2%) were 

also observed peripherally along with the Alpha cells (Fig. 9). 

In a 72-year-old man, the islets showed more number of Beta 

cells (Fig. 9). In a 72-year-old man, the islets showed more 

number of Beta cells (Fig. 10). 

In a chronic alcoholic patient, the changes were segmental. 

One segment showed hyperplasia, while in another one a large 

islet group with more number of beta cells and in another 

segment Amyloid deposits were observed (Fig. 12, 13, 14). 

Two specimens were obtained from type II diabetes 

patients on insulin treatment and both are in age group 51 - 60 

years. Compared to the normal person of similar age group 

here, the diameter of islets were increased (Fig. 15). 

In 3 female specimens, no microscopic changes were 

observed in islets compared to male islets of similar age group. 

 

 
Figure 1. An Adult Pancreas H and E  

Stain (I) Islets under Low Power Objective 
 

 
Figure 2. 6 Months Old Pancreas Mallory Heidenhains 

Azocarmine Stain x 200 (I) A  
Large Islet (B) Beta Cell (A) Alpha Cell 

 

 
Figure 3. 7 Years Old Pancreas Mallory  

Phosphotungstic Acid Haematoxylin x 400.  
Arrow shows Islets with Alpha and Beta Cells 
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Figure 4. 18 Years Old Pancreas Mallory Heidenhains 

Azocarmine Stain x 400, Islets with  

More Number of Beta Cells (B) and (A) Alpha Cells 

 

 
Figure 5. 28 Years of Foetal Pancreas Chrome Alum 

Haematoxylin Phloxine Stain x 400 Alpha  

Cells (A) Beta Cell (B) Delta Cell (D) 

 

 
 

 
Figure 6. 38 Years Old Pancreas  

Mallory Phosphotungstic Acid Haematoxylin  

Alpha Cell (A) Beta Cell (B) 

 
 

Figure 7. 47 Years Old Pancreas Mallory Trichrome Stain x 

400 Blue Coloured Capsule (C) (B) Beta Cell (A) Alpha Cell 

 

 

 
 

Figure 8. 55 Years Old Pancreas Azocarmine  

Stain x 200. Islet with Alpha (A) and Beta Cell (B) 

 

 

 
 

Figure 9. 61 Years Old Pancreas - Aldehyde Fuchsin 

Counter-Stained with Masson’s Trichrome x 400  

(B) Beta Cells (A) Alpha Cells (D) Delta Cells 
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Figure 10. 72 Years Old Pancreas Chrome Alum 

Haematoxylin Stain x 100 A Large Islets  
with Alpha (A) and Beta Cell (B) 

 

 
Figure 11. 83 Year Old Pancreas Azocarmine  

Stain x 200 (B) Beta Cell (A) Alpha Cell (D) Delta Cell 

 

 
Figure 12. 38 Years Old Chronic Alcoholic Pancreas,  

Mallory Heidenhains Azocarmine Stain x 200.  

Hyperplasia of Islets (I) 

 
 

Figure 13. 38 Years Old Chronic Alcoholic Pancreas (a) 

Amyloid Deposit in an Islet. Congo Red Stain 

 

 
 

Figure 14. 38 Years Old Chronic Alcoholic Pancreas (I) Islet 

shows Plenty of Sinusoids Azocarmine Stain x 400 

 

 

 
 

Figure 15. 55 Years Old Diabetic on Insulin Treatment, 

Chromealum Haematoxylin Phloxine Stain B-(Beta Cell) 
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Sl. No. Age Group (Yrs.) No. of Specimens 

1 0 - 10 6 

2 11 - 20 9 

3 21 - 30 8 

4 31 - 40 13 

5 41 - 50 8 

6 51 - 60 8 

7 Above 60 10 

 Total 62 

Table 1 

 

 

Group Age (Yrs.) 

Group I 0 - 10 

Group II 11 - 20 

Group III 21 - 30 

Group IV 31 - 40 

Group V 41 - 50 

Group IV 51 - 60 

Group VII Above 60 

Table 2 

 

 

Age 

Group 

Mean 

Diameter of 

Islets (µ) 

Mean 

Diameter of 

Beta Cells 

(µ) 

Average No. 

of Beta  

Cells 

0 - 10 yrs. 68 3.5 80 

11 - 20 96 4 86 

21 - 30 140 5 100 

31 - 40 165 5.5 105 

41 - 50 175 6 77 

51 - 60 180 6.2 69 

Above 60 200 6.5 40 

Table 3 

 

 

 
 

 

DISCUSSION 

The age related changes in the islets of pancreas has attracted 

the attention of many researchers due to the increased 

incidence of diabetes mellitus from young age onwards.1 The 

present histological study emphasised the appearance of islets 

groups in various age groups. Each islet is surrounded by a thin 

capsule made up of reticular fibres. Islets were characterised 

by the central core of Beta cells and surrounded by Alpha cells 

and Delta cells.2,3 A six-fold increase in the number of Beta cells 

were observed in comparison to Alpha cells.4,5 The above 

mentioned cell types and the capsules were clearly 

distinguished by Masson’s Trichrome staining.6,7 Similar 

findings were reported by other scientists8 also. 

The diameter of islets increased considerably and the 

number of islets decreased as age advanced. This finding is in 

conformity with the study of Hellman.9,10 No significant 

changes in the staining characteristics of islets in the children 

and adults were noticed in the present study as shown by 

others11 (Bryce and Munger, 1959). The mean diameter of beta 

cells differed in the islets of varying sizes. Such a change had 

been detected by Hughes.3 The occurrence of Beta cells more 

in the age group from 21 - 30 years suggests that this age group 

can be considered as an ideal age for islet donation. Similar 

findings were reported earlier by Gidding and Mordian.12 

Giddings S. J. - 1995 reported insulin secretion diminished 

in response to glucose as age advances. In a 72-year-old man 

the islets showed more number of Beta cells, but the hospital 

records showed death was due to hypoglycaemia.13 In a 38-

year-old chronic alcoholic patient, the islets showed signs of 

pancreatitis as shown by Martini and Bode.14 Experiments 

done by Sarles et al in rats after chronic alcohol administration 

showed similar findings. According to Laidlow15 

neoproliferation of Beta cells is thought to be the morphologic 

process underlying certain forms of hyperglycaemias seen in 

rare forms of hyperplasia of islets.14 

The present study showed a gradual reduction in the 

number of Beta cells after 40 years of age, but their size 

increased gradually. This increase in cell size may be to 

counteract the reduced secretion of insulin as shown by the 

advancing age of individuals.16,17 These changes may not be 

uniform in all cases because certain chemicals like alloxan, 

genetic factors, composition of diet and autoimmune diseases 

can influence the age changes in islets.18,19 

In diabetic patients, the insulin intake multiplied the beta 

cells in order to secrete more insulin. As a result, the islets 

showed more number of beta cells and their size also 

increased.20 I could not make out any sexual differences in 

islets already studied, since in only three cases female 

specimens were obtained. 

Alcoholic pancreatitis is not a strong risk factor for 

pancreatic cancer like genetically determined chronic 

pancreatitis. Pancreatitis could be triggered during pregnancy 

due to CYP24AI mutation.21 Association between IgE-

mediated allergic conditions and diabetes mellitus was also 

detected.22 

Recently, Marabitaf and Islamms reported the expression 

of transient receptor potential channels in the purified human 

pancreatic beta cells.23 

 

CONCLUSION 

1. There was a gradual increase in the diameter of islets 

from birth to old age. 
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2. The number of cells were gradually increased up to 40 

years. 

3. After the age of 40 years gradual reduction in the number 

of beta cells observed, but their size increased. 

4. In a chronic alcoholic patient hyperplasia of islets, 

amyloid deposit, increase in islet diameter increase in the 

number of beta cells and alpha cells were observed. 
 

The present work provides an opportunity to understand 

the normal histological appearance of islets at various age 

groups. This study also highlights the regular intake of sugar 

more than required may lead to hyperfunction of beta cells and 

their degeneration. Hence, reduced intake of sugar in younger 

age group may delay the onset of familial diabetes mellitus. 

Over consumption of alcohol produces increased level of 

glucose in blood by gluconeogenesis and to counteract this, 

islets multiplies and the size and number of beta cells 

increases. At a later stage the number of alpha cells also 

increases and the person may develop alcoholic diabetes 

mellitus. 
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