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Abstract 
The study designated to investigate the histological effect of the insulin on the pancreas in male adult 

indigenous rabbit. Treated group carry out number of experimental animals with age range 1-6 months, the 

experimental animals were divided in to three treated groups (A, B, C,) and control group (D) each group 

composed of six animal with control and each group divided in to two subgroup. Each subgroup contained three 

animals composed of treated and waited subgroups according on the time of injected insulin. The histological 

result of first treated group showed the significant decrease in the thickness of the connective tissue capsule also 

tissue section of the Islet of Langerhans appeared hypertrophy in cell type that consist of the endocrine acinus 

regions of pancreas gland. 
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Introduction 

Gestational Diabetes Mellitus (GDM) is 

defined as any degree of glucose intolerance 

starting with pregnancy or noticed during 

pregnancy. If the glucose tolerance is not noticed 

before pregnancy, we call it preexisting diabetes 

mellitus (Mukesh, 2015). 

During pregnancy, the maternal tissues 

become insensitive to insulin. It occurs due to the 

placental lactogen hormone and other hormones, 

such as progesterone, cortisol and growth hormone. 

When the pancreas is unable to offer an appropriate 

response of insulin to compensate normal insulin 

resistance, GDM is present. The resistance to 

insulin leads to maternal hyperglycemia, and this 

stimulates the fetal hyperinsulinemia (Kampmann et 

al, 2015). 

Women who have diabetes during 

pregnancy, it is estimated that approximately 87.5% 

have gestational diabetes (which may or may not 

resolve after pregnancy), 7.5% have type 1 diabetes 

and the remaining 5% have type 2 diabetes. The 

prevalence of type 1 diabetes, and especially type 2 

diabetes, has increased in recent years. The 

incidence of gestational diabetes is also increasing 

as a result of higher women (Poolsup et al, 2014). 

Insulin resistance diabetes or secondary diabetes, 

which describes the resistance to insulin caused by 

other medical conditions or by hormonal drugs (Fall 

et al, 2008). 

Secondary diabetes may be caused by use of 

steroid medications, the hormones of estrus, 

acromegaly (spaying can resolve the diabetes), 

pregnancy, or other medical conditions such as 

Cushing's disease .In such cases, it may be possible 
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to treat the primary medical problem and revert the 

animal to non-diabetic status. Returning to non-

diabetic status depends on the amount of damage 

the pancreatic insulin-producing beta cells have 

sustained (Fall et al, 2010). 

Pancreatitis attack it is possible but rarely, 

but it is possible for A to activate the endocrine 

portion of the organ back into being capable of 

producing insulin once again in dogs. It is possible 

for acute pancreatitis to cause a temporary, or 

transient diabetes, most likely due to damage to the 

endocrine portion's beta cells. Insulin resistance that 

can follow a pancreatitis attack may last for some 

time thereafter. Pancreatitis can damage the 

endocrine pancreas to the point where the diabetes 

is permanent (Budipitojo et al, 2016). 

True diabetes is a rare condition rabbits and 

barely described the literature with the exception of 

drug induced diabetes (Alloxan or streptozotin 

induced diabetes for instance).both type one and 

type two have been observed the symptoms of the 

latter being more common in obese rabbits 

(Kampmann et al, 2015). 

In 1910, Edward Albert Sharpey-Schafer 

hypothesized that diabetes was due to the deficiency 

of a single chemical produced by the pancreas; he 

called this chemical insulin, from the Latin word 

insula, meaning island and referring to the 

pancreatic islet cells of Langerhans. In 1921, 

Banting and Best actually discovered insulin when 

they reversed diabetes that had been induced in 

dogs with an extract from the pancreatic islet cells 

of healthy dogs (Banting et al, 1991; Bliss, 2007). 

As the key regulator in maintaining blood 

sugar, insulin is secreted by beta cells residing in 

pancreatic islets. However, most functional beta 

cells are disappeared in type I diabetes, and the total 

beta cell population is seriously reduced in type II 

diabetes. 

There are several variations in the shape, 

size and edges of the pancreatic parenchyma. The 

left pancreas is located in the pancreatic splenic 

omentum. According to the development of this 

omentum and its communication with the splenic 

gastric omentum, the tail of the pancreas can be 

more or less mobile and occupy variable spaces into 

the left hypochondrium. This will create original 

shapes: flat pancreas, an inferior concavity, anterior 

or posterior hook (Hoang et al, 2014). 

Materials and Methods 

The experimental study was composed of 

three treated groups (A, B, C) and one control group 

(D) of adult indigenous rabbit each group composed  

of six animals, the three treated groups. Each treated 

group divided into two subgroups (A1, A2, B1, B2, 

C1, and C2). The subgroups (A1, B1, and C1) used 

to investigated the side effect of insulin through the 

treated times, while the subgroups (A2, B2, and C2) 

that used to investigated the main effects at waiting 

time after stopped injected insulin. The blood 

samples were collected to determine the level of 

glucose in the blood and the enzymes level of liver 

and pancreas at the end time of administration. 

Three experimental animals sacrificed for 

histological study and which treated with insulin 

and sugar solution for 10, 20 and 30 days. 

Molecular detection while remaining rabbit through 

treated time and other will remained for observation 

the level of glucose and liver and pancreatic enzyme 

retained to normal level or no and other histological 

changes.  

Results   

The Histological Result of the Control Group 

The histological result of pancreas in control 

group showed that the masses of serous acini 

arranged in to many small indistinct lobules. The 

interlobular and conforming ducts of the acini were 

drained by long, narrow intercalated ducts which 

have a small lumen. The pancreatic islets were 

spherical shape structures varying in size (table 6) 

but always longer than exocrine acini. (Figure 1) 

showed the histological result of the pancreas at 

control group showed the connective tissue Capsule 

which surrounded the pancreas gland.  

The B-cell diameter at control group was 

(1.83±0.11) µm (table 5). The beta cell of pancreas 

were be centrally location and were most common 

in pancreatic islets and have granular cytoplasm. 

The beta cell have prominent nuclei.  

Treated Group with Insulin (IF) 

At Ten Days: 

The histological result of the pancreas at ten 

day after injected of insulin showed significant 

decrease in the thickness of the connective tissue 

Capsule (1.43±0.09) µm which surrounded the 
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pancreas gland more than the previous group of 

study (table 3, Figure 2).  

Histological Result of Liver (IF): 

Histological Result of Control Group: 

The current study showed the parenchyma 

of liver has composed of polygonal cells are joined 

to one another in anastomosing plates. Hepatocyte 

contain large amount of rough endoplasmic 

reticulum and free ribosome. The lobule is the 

structural unit of the liver and rather easy to observe 

in contrast the hepatic acinus is more difficult to 

visualize. Histological section showed the liver 

divided in to lobule (Figure 3) the center of the 

lobule is the central vein. At the periphery of the 

lobule are portal system. 

Treated Group with Insulin (IF) 

At Ten Days: 

The result showed prominent capsule around 

the liver prominent basement membrane of sinusoid 

.The histological result of liver at the ten days of 

injected insulin showed the mild hypertrophy of 

hepatocyte with diameter (6.96±2.00) µm (table 4) 

(Figure 4) with slightly dilation of liver sinusoid in 

different region of liver.  

 

Table 1: Showed Diameter of Alfa Cell By µm 

Time With IF Waiting Control 

10 day 0.92±0.01b 1.08±0.03b 1.14±0.06a 

20 day 1.10±0.06a 1.67±0.09a 1.13±0.06a 

30 day 1.16±0.06c 0.83±0.02c 1.16±0.06a 

S.L   N.S 

 

Table 2: Showed Diameter of Delta Cell By µm 

Time With IF Waiting Control 

10 day 1.18±0.06 0.96±0.04 1.35±0.06 

20 day 1.08±0.05a 0.95±0.04 1.30±0.07 

30 day 0.95±0.0 1.30±0.05 1.31±0.05 

S.L P≤0.05 P≤0.05 N.S 

 

Table 3: Diameter of Capsule of Pancreas By µm 

Time With IF Waiting Control 

10 day 1.43±0.09 1.09±0.05 1.88±0.14 

20 day 1.59±0.12 1.68±0.07 1.78±0.10 

30 day 2.16±0.16 2.14±0.03 1.76±0.04 

S.L P≤0.05 P≤0.05 N.S 

 

Table 4: Diameter of Hepatocyte By µm 

Time With IF Waiting Control 

10 day 6.96±2.00 4.89±0.13 4.85±0.16 

20 day 5.46±0.14 6.02±0.10 4.81±0.14 

30 day 6.86±0.08 6.90±0.10 4.80±0.11 

S.L    

 

Table 5: Showed The Diameter of Beta Cell by µm 

Time With IF Waiting Control 

10 day 1.92±0.09 1.74±0.10 1.83±0.11 

20 day 3.24±0.11 3.56±0.15 1.83±0.11 

30 day 1.25±0.08 1.22±0.09 1.83±0.11 

S.L    
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Table 6: Showed Endocrine Diameter by µm 

Time With IF Waiting Control 

10 day 134.33±0.43 133.29±1.13 106.45±1.26 

20 day 101.00±0.90 144.37±0.93 106.50±1.26 

30 day 103.62±0.43 124.38±0.44 106.45±1.26 

S.L    

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Histological section of pancreas in the control group in endocrine region (Islet of Langerhans) shows the A. Intercalated 

duct B .Serous acini C. Centroacinar cell D. Intercalated lobule E. Islet of Langerhans F. connective tissue capsule. H&E X40 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Photographic section of pancreas at ten day after treated by insulin with IF in endocrine region which shows the A. Islet of 

Langerhans B. Interlobular  duct C. Serous acini  D. Acinus  H&E X40 
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Figure 3: Tissue section of liver at control group shows the A. Kupffer cell B. Connective tissue capsule C. Central vein D. Sinusoid 

E. Hepatocyte. H&E X40 

 

 

 

Figure 4: Tissue section of liver at ten days after treated by insulin with increasing factor shows the A. Kupffer cell B. Hepatocyte C. 

Central vein D. Mitotic division E. Sinusoid H&E X40 
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Discussion 

The present result showed Alfa cell was 

located in the islet mostly in its peripherally 

location part they accompanied with delta cells. The 

Alpha cell in the endocrine acini which have 

variation in the diameter of nuclei (1.16±0.06) µm 

(Table 1). This result was parallel with (Budipitojo 

et al, 2016) as mention in literature which discussed 

the different type of cells in pancreas with its 

secretion and its function in balanced. Most of the 

insulin cells were found in the central area, 

glucagon cells were identified in the central and 

peripheral areas, and somatostatin and PP cells were 

detected in the mantle area of the islets of 

Langerhans.   

The current study showed that the B-cells 

composed of common cellular structures of islet 

endocrine acini. The Islets of Langerhans were 

poised either entirely of Beta-cells, with several cell 

types, with the majority being Beta-cells. Alfa-cells 

were the next most populated cell type, and can 

typically be found forming a layer around a Beta-

cell core. The Delta-cells are found in lower 

accumulation than Alfa-cells, and tend to form 

clusters within the islet. There were islets of 

Langerhans with a high percentage of Beta-cells, 

then Alfa-cells, and a few Delta-cells. Islets with 

Alfa- and Delta-cells both located at only one pole, 

and islets composed entirely of Beta-cells. There 

were islets with Beta-cells in the core and Alfa- and 

Delta-cells in the periphery. Delta cell diameter was 

(1.31±0.05) µm (table 2) in control group. This 

results were agreement with (Hoang  et al, 2014) 

which referred to the pancreas in no diabetic people 

be larger than diabetic patient which are injected 

insulin and causes significant increase in cell 

diameter of pancreas also mention mouse islets 

have a shell-core structure in which β cells are 

located in the core but non-insulin cell be 

peripherally. 

The tissue section of the islet of Langerhans 

appeared hypertrophy in cell type that consist of the 

endocrine aciner regions of pancreas gland (Figure 

3). This result was agreement with Poolsup, (2014). 

Which referred to increased B-cell volume was due 

to the increased number of B-cells rather than a 

volume of individual cells that lead to increase in 

the size of pancreas that lead to decrease the 

thickness of connective tissue capsule. 

Study showed hepatocyte were be cuboidal in 

shape and have granular cytoplasm .Hepatocyte 

nuclei are round with dispersed chromatin and 

prominent nucleoli This results were agreement 

with Racanelli and Rehermann, (2006) as mention 

the structure of cells of liver. 

The present study showed the histological 

results of liver after ten days of injected of insulin 

noted the nuclei and have of mitotic division in 

different location of liver parenchyma this may be 

because of the injected insulin and disturbance in 

the level of glucose and other enzyme of the body 

This results were parallel to the finding of 

Browning et al, (2004) the liver was the major 

targets for associated with glucose intolerance and 

diabetes. 
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