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ABSTRACT INTRODUCTION: Pancreatic islets (of Langerhans) constitute the endocrine component of the pancreas.
T

he human pancreas may contain more than a million islets distributed throughout the gland but most
numerous in the tail. MATERIALS AND METHODS: This descriptive and cross-sectional study was done in the Department of
Anatomy, Forensic Medicine & Pathology of Gauhati Medical College, Guwahati from May, 2016 to December 2019, based on
collection of 103 human pancreas aging from 13 to 78 years of both sexes. The collected samples were divided into seven age
groups: A (10-19 years), B (20-29 years), C (30-39 years), D (40-49 years), E (50-59 years), F (60-69 years) and G (=70 years).
RESULTS : The number of islets per unit area of the head of the pancreas were 1.4+0.55, 1.4+0.55, 1.2+0.45, 1.00+0.00,
1.80+0.45, 1.00+0.00 and 1.40=+0.55; inthe body 1.2+0.45, 2.6 =0.55, 1.6 +0.55, 2.60+0.55, 2.60=0.55, 2.20+0.45 and 1.40+0.55;
in the tail region 2.4+0.55, 2.2+0.1.3, 2.6+0.55, 2.80+1.10, 2.00+1.41, 3.20+0.84 and 3.60+0.55in group A, B, C, D, E, Fand G
respectively CONCLUSIONS: The number of the islets was much higher in the tail part than the body and head region. Racial
variation and geographical distribution may attribute dissimilarities among different age group.
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INTRODUCTION

Pancreatic islets (of Langerhans) constitute the endocrine
component of the pancreas. The human pancreas may
contain more than a million islets distributed throughout the
gland but most numerous in the tail.' Pancreatic islets may
contain a few cells or many hundreds of polygonal cells
arranged in short irregular cords that are abundantly invested
with a network of fenestrated capillaries.” Specifically, the
total mass of pancreatic beta cells is a critical factor in the
regulation of glucose homeostasis.’

In haematoxylin and eosin (H & E) stained sections, the islets
of Langerhans appear as cluster of pale staining cells
surrounded by more darkly staining pancreatic acini*’. The
pancreatic islet function is closely associated with the
morphologic changes in islet cells’. The most common
disease of the endocrine pancreas is diabetes mellitus
associated with changes in the size and number of islets”.
Moreover, male population predominantly suffers from
diabetes mellitus®.

Recently, islet cells were successfully generated in vitro from
human pancreatic stem cells’. However, sufficient
investigation has not been made into how many islets are
contained in a unit volume of pancreas, or how differently they
behave in their size distribution and still there are scopes to
gain insight into their functional relationships and changes in
disease process'’. Scientists have made many advances in
islet transplantation in recent years. However, most recipients
returned to using insulin because the transplanted islets lost
their ability to function over time. Besides, the researchers also
noted that many transplant recipients were able to reduce
their need for insulin, achieve better glucose stability, and
reduce problems with hypoglycaemia''.

It is important to study the beta cell mass of pancreas to know

the endocrine function of pancreas. Hence histology is the
gold standard to determine the beta cell mass. Literature in
this regard is very scanty from this part of the country (North
East India). That is why the study was carried out to calculate
the average numbers of islet of langerhans in different
locations of pancreas on routine histology and to observe if
any variability exists in the study population.

MATERIALS AND METHODS

This descriptive and cross-sectional study was conducted in
the Department of Anatomy, Forensic Medicine & Pathology of
Gauhati Medical College, Guwahati from May, 2016 to
December 2019. A total of 103 specimens of human pancreas
were collected from 13 to 78 years age of both sexes, excluding
any visible signs of pathological changes of the viscera, any
doubtful injury in pancreas, death due to known poisoning,
pancreatic diseases and specimens of medicolegal cases.
Simple random samplings were used for sampling method.

The collected samples were divided into seven age groups: A
(10-19 years), B (20-29 years), C (30-39 years), D (40-49 years),
E (50-59 years), F (60-69 years) and G (=70 years), for
convenient description of their various age related changes
(according to Varley et al.).”

Preparation of the slides: Selection of the tissue was done
according to Wolfe-Coote & duToit," and 3 mm X 3 mm were
cut with scissors for histological study (table 1). The
histological slides were prepared by using standard
procedure with Harris' Haematoxylin and Eosin (H & E) stain.

Counting and calculation of number of islets of Langerhans
in head, body and tail regions: Slides were reported using a
compound microscope (Olympus CH20, Singapore). Five best
prepared and stained slides were taken from each of the
regions (i.e. head, body and tail) of each group. Finally a total
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of 105 slides were observed. The slides were focused under
low magnification (X 10 objectives, x 10 eyepiece) to count the
number of islets. The average number of islets per unit area of
microscopic field for each slide was calculated and their
mean is recorded.

Statistical analysis of data: Data were collected and
appropriate statistical analyses were done by using IBM
SPSS version 26. Paired sample t-test was conducted to check
for significant difference in the average number of islets in
head, body and tail. A p-value of less than 0.05 indicates
significant difference in the average number of islets between
two groups.

Ethical clearance: The study was approved by the
Institutional Ethics Committee of Gauhati Medical College,
Guwahati. Written informed consent had been taken in
English as well as in local languages from the attendants and
permission from concerned authority of post mortem cases.

RESULTS

Number of Islets of Langerhans in the head of the pancreas:
The mean number of islets in the head of the pancreas were
1.4+0.55, 1.4+0.55, 1.2+0.45, 1.00+0.00, 1.80+0.45,
1.00+0.00 and 1.40+0.55 in group A, B, C, D, E, F and G
respectively. The differences were statistically significant in C
vsE,DvsEand EvsF (table 9 and 10).

Number of Islets of Langerhans in the body of the pancreas:
The mean number of islets in the body of the pancreas were
found 1.2+0.45, 2.6+0.55, 1.6+0.55, 2.60=+0.55, 2.60+0.55,
2.20+0.45 and 1.40+0.55 in group A, B, C, D, E, Fand G
respectively. The differences were statistically significant in A
vsB,AvsD,AvsE AvsEBvsC,BvsG,CvsD,CvsE,CvsED
vs G, Evs Gand Fvs G (table 9 and 10).

Number of Islets of Langerhans in the tail of the pancreas:
The mean number of islets of in the tail of the pancreas in
different group was 2.4+0.55, 2.2+0.1.3, 2.6 +0.55, 2.80=1.10,
2.00+1.41, 3.20+0.84 and 3.60+0.55. in group A, B,C, D, E, F
and G respectively. The differences were statistically
significantin Avs G, Bvs G, Cvs G and E vs G groups (table 9
and 10).

Figure 1: Islets of Langerhans in the head part of pancreas
under low power microscope

Figure 2: Islets of Langerhans in the body part of pancreas
under low power microscope

Figure 3: Islets of Langerhans in the tail part of
pancreas(Low power, IL= Islets of Langerhans)

TABLE - 1 LOCATION OF THE TISSUES COLLECTED FROM
EACH SAMPLE

Parts Head Body Tail
Area l inch Apparently | Portion lying
proximal central between
to tail end region. inner curve of
from second part
horizontal of duodenum
portion and superior
of pancreas mesenteric
lateral to vessels.
superior
mesenteric
vessels.

TABLE - 2 ANALYSIS REPORT OF ISLETS OF LANGERHANS
IN THE HEAD, BODY AND TAIL OF THE PANCREAS IN
GROUPA (10to 19 Years):

Slide No Head Body Tail
1 2 1 2
2 1 1 3
3 1 1 3
4 1 2 2
5 2 1 2
Sum 7 6 12
Mean 1.4 1.2 2.4
SD 0.55 0.45 0.55

TABLE - 3 ANALYSIS REPORT OF ISLETS OF LANGERHANS
IN THE HEAD, BODY AND TAIL OF THE PANCREAS IN
GROUPB (20 to 29 Years):

Slide No Head Body Tail

1 1 3 1

2 2 3 1

3 1 2 3

4 2 2 2

5 1 3 4

Sum 7 13 11
Mean 1.4 2.6 2.2
SD 0.55 0.55 1.3

TABLE - 4 ANALYSIS REPORT OF ISLETS OF LANGERHANS
IN THE HEAD, BODY AND TAIL OF THE PANCREAS IN

GROUP C (30to 39 Years):

Slide No Head Body Tail

1 2 2 3

2 1 2 2

3 1 1 3

4 1 2 2

5 1 1 3

Sum 6 8 13
Mean 1.20 1.60 2.60
SD 0.45 0.55 0.55
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TABLE - 5 ANALYSIS REPORT OF ISLETS OF LANGERHANS
IN THE HEAD, BODY AND TAIL OF THE PANCREAS IN
GROUPD (40 to 49 Years):

Slide No Head Body Tail

1 1 2 2

2 1 3 2

3 1 3 4

4 1 2 4

5 1 3 2

Sum 5 13 14

Mean 1.00 2.60 2.80
SD 0.00 0.55 1.10

TABLE - 9 NUMBER OF ISLETS OF LANGERHANS IN THE
HEAD, BODY AND TAIL OF THE PANCREAS IN DIFFERENT
AGE GROUP

Group| Number of islets of Langerhans per unit area of
(n) microscopic field
Head Mean+SD Body Tail
Mean+SD Mean=+SD
A 1.4+0.55 1.2+0.45 2.4%0.55
(5) (1-2) (1-2) (2-3)
B 1.4+0.55 2.6+0.55 2.2+0.1.3
(5) (1-2) (2-3) (1-4)
C 1.2+0.45 1.6+0.55 2.6+0.55
(5) (1-2) (1-2) (2-3)
D 1.00+0.00 2.60=0.55 2.80=1.10
(5) (1-1) (2-3) (2-4)
E 1.80+0.45 2.60=0.55 2.00=1.41
(5) (1-2) (2-3) (1-4)
F 1.00+0.00 2.20+0.45 3.20+0.84
(5) (1-1) (2-3) (2-4)
G 1.40+0.55 1.40+0.55 3.60+0.55
(5) (1-2) (1-2) (2-4)

TABLE - 10 NUMBER OF ISLETS OF LANGERHANS IN THE
HEAD, BODY AND TAIL OF THE PANCREAS IN DIFFERENT
AGE GROUP

Comparisons of |Number of p-Value in the different parts of
groups pancreas
Head Body Tail
p-Value p-Value p-Value
AvsB 1.00 <0.01 >0.50
AvsC >0.50 >0.20 >0.50
AvsD >0.10 <0.01 >0.40
AvsE >0.20 <0.01 >0.50
AvsF >0.10 <0.10 >0.10
AvsG 1.00 >0.50 <0.01
BvsC >0.50 <0.05 >0.50
BvsD >0.10 1.00 >0.40
BvsE >0.20 1.00 >0.80
BvsF >0.10 >0.20 >0.10
Bvs G 1.00 <0.10 <0.05
CvsD >0.30 <0.05 >0.70
CvsE <0.10 <0.05 >0.40
CvwvsF >0.30 <0.10 >0.20
CvsG >0.50 >0.50 <0.05
DvsE <0.01 1.00 >0.30
DvsF 1.00 >0.20 >0.50
Dvs G >0.10 <0.01 >0.10
EvsF <0.01 >0.20 >0.10
Evs G >0.20 <0.01 <0.05
Fvs G >0.10 <0.05 >0.30
DISCUSSION

Saito et al.14 found that the islet number per mm3 pancreatic
volume varied with a wide range of 43.26 to 583.42. Hellmanl5
reported that the number of the pancreatic islets in unit area
of tissue in non-diabetic humans varied with the range of 10.6

to 43.8, which was independent of age. Benner et all6 and
Korsgren et all7 found in their studies the total number of
islets varied between 3.6 and 14.8 million in 3D map study.
Murtaugh & Meltonl8 mentioned that the islets contain an
average of 3000 cells.

Constantin Ionescu-Tirgoviste et all9 found the maximum
number of islets found on a slide has been encountered in the
body slide of the pancreas (233 islets), whereas the minimum
number of islets was found in the neck slice in their 3D map of
the islet of pancreas study. Xiaojun Wang et al20 found that
islet distribution/density is similar between the head and body
regions, but is 2-fold higher in the tail region. Jerry Wittingen et
al2] found that the islet concentration of the tail is significantly
greater than the concentration in the head and body. The
mean number in their study were in the head, neck and tail
25.544+9.888, 28.067+8.795 and 45.700+17.03 respectively.
Shahriah et al22 and our study found that the values are
roughly several times smaller than that of previous
researchers. Dissimilarities mentioned above may attribute to
racial variation and geographical distribution.

In our study, the lowest mean number of islets of Langerhans
was 1.00+£0.00 in D group (40-49 years) and F group (60-69
years) and highest was 3.60+0.55 in G group (=70 years).
Similar findings were found with the study by Shahriah et
al22.Shahriah et al22 found the lowest mean number
1.00+0.00 in the age group of 40-49 years and 60-69 years and
highest was 3.20+0.45 in the age group =70years.

CONCLUSIONS
In the head and body regions of pancreas few variations in
number of islets of Langerhans cells in relation to age were
found. The number of the islets was much higher in the tail part
than the body and head region. Racial variation and
geographical distribution may attribute dissimilarities among
different age group.

(40x 10 power, IL= Islets of Langerhans)
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