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Th e Histopathologic Appearance of 
the Pancreatic Islet in Hyperglicaemia

Eryati Darwin and Muhammad Farid 
Faculty of Medicine, Andalas University 

Padang-lndonesia

INTRODUCTION
PANCREAS:

• Exocrine

pancreatic acini 

pancreatic enzyme

• Endocrine

islets of Langerhans 

pancreatic hormones 

glucosa homeostasis

ISLETS OF LANGERHANS
Named for the German physician Paul Langerhans, 1869 

Unique architecture 

Cluster of cells in variying size 

1-3 million (1-2% volume)

Few -  many hundreds of cells |

Type of endocrine cells

1. Principal cells:

a,M
2. M inor cells:

PP, D1,EC,e

CELL TYPE IN PANCREATIC ISLET OF LANGERHANS

TYPE % M.A s ta in in g SECRETION GANULE LOCATION FUNCTION

* (o ) 15-20 red G lucagon 250nm peripher lncr.blood g lue

B(P) 60-70 brownish- Insulin 300nm central 0ecr.blood glue
orange

D(S) 5-10 blue Som atostatin 325nm peripher lnh.lnsulin,giuca 
gon seer.

PP(F) 3-5 Polypeptida InhTnotility.panc
r.enz

D1 m inor Vasoactive
in testp ep tid e

acini,duct e p SimLglucagon,
motility

EC m inor Secretin,motili 
n ,su b s tP

acini,duct.ep S tim .enz,incjnot
ility.neurotrans

c m inor Ghrelin ep iin ing  g a s te r S tim .appetite

Hyperglycemia

* The term originated from Greek words (( l ,tu,ESSV   ̂ “T ' | j0
hyper: excessive 'y s X .  ^
glye : sweet 

emia : blood. VHW |/
• High blood sugar, characterized by the excessive 

amount of glucose in the blood plasma

• Medical condition that occurs among people \ y
diagnosed with diabetes

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.

im m un o m o d ulato ry
effects.

•  compromise innate immunity;
• impairing polymorphonuclear 

neutrophil function
• intracellular bactericidal activity, 

and opsonic activity.

prom ote  excessive
cytokines (TNF-a, IL- ip ,  6 ,8 ,
1*1.

inflam m ation • inducing NF-tcB
•  up- regulating leukocyte 

adhesion molecules

induces form atio n  of •  prom ote inflammation and

advanced glycation
endothelial dysfunction.

•  lead to  oxidative stress and
end products prom ote a  procoagulant

B I O L O G I C  E F F E C T  O F  H Y P E R G L Y C E M IA

Effect of hyperglicemia to the pancreas

DECREASE OF 
INTAKE GLUCOSA TO 

THE CELLS

TOXIC EFFECT TO  
ISLET OF

LANGERHANS CELLS

DECREASE OF 
INSUUN SECRETION

CHANGE OF CELL 
MASS END 
FUNCTION

MATERIAL AND METHODS

• 24 Swiss Albino mice

- male

-  2 months 
-40-50 gr

• Devided into 4 groups:

1. Control groups

2. Hyperglycemia groups

Treated with different doses of glucose for 14 days

- G 1 : 2g/kgBW

- G 2 : 4g/kgBW

- 6 3 : 6g/kgBW

• Paraffin sections of pancreas stained with H&E

RESULTS

Table 1: Density of the islet and the number endocrine cells on
the islets of langerhans in control and hyperglycemia groups

1 Control 1±1 157,67 ± 22,83

2 61 2 ± 2 156,17 ± 28,87
0,001

3 G2 2 ±0,63 210,33 ± 18,66

4 G3 3 ± 0,52 264,17 ± 75,52®
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DISCUSSION

• Glucose is 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 (3 cell mass (treated group)

• Chronic hyperglycemia can lead to 0 cell hyperplasia and 
hypertrophy (G1 and G2)

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

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

Stage of DM and (3 cell mass

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

1. 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. The diameter and area the islets of Langerhans were largest 

in hyperglycemia mice by low dose induced

4. Endocrin cells number were highest in hyperglicemia mice by 

high dose induced

THANK YOU
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