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The Histopathologic Appearance of 
the Pancreatic Islet in Hyperglicaemia

INTRODUCTION
P A N C R E A S :

* E xo crin e

Eryati Darwin and Muhammad Farid 
Faculty of Medicine, Andalas University 

Padang-lndonesia

ISLETS OF LANGERHANS

Named for the German physician Paul Langerhans, 1869 

Unique architecture 

Cluster of cells in vartying size 

1-3 million (1 -2%  volume)

Few - many hundreds of cells |

Type of endocrine cells

1. Principal cells:

a, P.6
2. M inor cells:

PP, D1,EC,e

CELL TY P E  IN  P A N C R E A TIC  IS L E T O F  L A N G E R H A N S
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Hyperglycem ia

' STRESS
* T h e  te rm  o rig in a te d  fro m  G re e k  w o rd s (C ( lltNEssV  ^ H T V I ) )

h y p e r : excessive

glye : s w e e t \  /
e m ia  : b lo o d . \ l s £ . i  /

* H ig h  b lo o d  suga r, c h a ra c te rize d  b y  th e  excessive

a m o u n t  o f g lu co se  in  t h e  b lo o d  p la s m a

• M e d ic a l c o n d itio n  t h a t  o ccu rs  a m o n g  p e o p le

d ia g n o s e d  w it h  d ia b e te s

HYPERGLYCEMIA
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DIABETES MELLITUS

• Prevalence:

world: 8,3%, 50% undiagnosed 

371M  people living with diabetes

• characterized by absolute or relative insulin deficiency leading to 
hyperglycemia and an altered metabolism of glucose, fat, and 
protein

• Complications

large vessel obstructions: coronary artery diseases 

microvascular pathologies: retinopathy, neuropathy, and 
nephropathy.

immunomodulatory
effects.

• impairing polymorphonuclear 
neutrophil function

• intracellular bactericidal activity,

promote excessive cytokines (TN F-ci,  H - 1 0 ,6 ,8 ,

inflammation • inducing NF-tcB

• up- regulating leukocyte

induces formation of • promote inflammation and

advanced glycation endothelial dysfunction.

• lead to  oxidative stress andend products promote a procoagutant

BIOLOGIC EFFECT OF HYPERGLYCEMIA

MATERIAL AND METHODS
• 24 Swiss Albino mice

-  male

-2  months

-  40-50 gr

• Devided into 4  groups:

1. Control groups

2. Hyperglycemia groups

Treated w ith different doses of glucose for 14 days

-  G 1 : 2g/kgBW

-  G 2 : 4g/kgBW

-  G 3 : 6g/kgBW

• Paraffin sections of pancreas stained w ith H&E

RESULTS
Table 1: Density of the islet and the number endocrine ceils on

the islets of Langerhans in control and hyperglycemia groups

N o G R O U P S D E N S I T Y  O F  IS L E T E N D O C R I N  C E L L S

n = 6 i s le t s / m m 2

M E A N  ± SD | | jp M E A N  L S D  l i p |

1 C o n tro l 1 ± 1 157,67 ± 2 2 4 3

2 6 1 2 ± 2
< U » 1

2 ± 0 ,6 3

156,17 ±  28,87
0,001

210,33 ±  18,663 G 2

4 G 3 3 ± 0 ,5 2 2 6 4 4 7  1  75,52=

2
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DISCUSSION

• Glucose b  the dominant factor controlling p cell function and 
the maintenance of cell mass (control group)

• Changes in glucose levels seem to  drive the major 
determinants of p cell mass (treated group)

• Chronic hyperglycemia can lead to p cell hyperplasia and 
hypertrophy (G1 and G2)

• Increases in glucose levels stimulate of p replication (G1,G2, 
andG 3)

■ Glucotoxicity, leads to an increased rate of p cell death 
(apoptosis or necrosis) (G2 and G3)

Table 2: Density of th e  islet and th e  num ber endocrine cells on th e  islets of 
Langerhans in control and hyperglycemia groups

I  No G R O U P S D E N S IT Y  O F  IS L E T E N D O C R IN  C E L L S
n=6 islets/m m 2

______________________
1 Control 1 ± 1  157,67122,83

2 G1 2 ± 2 156,17 ±28,87ODDI
3 G2 2 ±0,63 210,33 ± 18,66

4 G3 3 ± 0 ,5 2 204,17 ± 75/52

Figure 3: VacuoKsasi (red arrow) and apoptosis (green arrow) on <52

Stage of DM and 3 cell mass

Source: Gordon C. Weir and; Susan Bonner Weir
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CONCLUSION

X. There are differences in diameter, area, density, and
endocrine cell number of the islets of Langerhans between 

non-induced in compare to  hyperglycemia-induced mice

2. Density of the islands of Langerhans were higher in 
hyperglycemia-induced mice

3. Th e  diameter and area the islets of Langerhans were largest 
in hyperglycemia mice by low dose induced

4. Endocrin cells number were highest in hypergticemia mice by 
high dose induced

4
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