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Abstract 

The liver is a highly complex vascular organ containing an intricate network of arteries, 

arterioles, portal veins, veins, venules, and capillaries. This complex network could 

change in situations related to vascular disease such as hypertension. We examined the 

vasculature in rat livers by scanning electron microscopy. The tissue was prepared by 

perfusing either Mercox resin or polyurethane resin into the vasculature. Once the resin 

polymerized, each liver was placed in concentrated potassium hydroxide to corrode the 

tissue from the vascular casts. The casts were critical point dried, sputter coated with 

gold-palladium, and viewed by scanning electron microscopy. Examination of the 

vascular architecture showed the circulatory patterns in the various lobes of the liver. The 

capillaries from the arterial and portal venous supply were continuous with the venous 

drainage. The information gathered in this study may aid ongoing research in 

hypertension studies and future studies involving liver regeneration. 

 

Introduction  
As well documented studies confirm, chronic high blood pressure can lead to an enlarged 

heart, kidney failure, neurological damage, and retinal damage
1
. Individuals with high 

blood pressure have an increased stiffness and resistance in their peripheral arteries 

throughout the tissues of the body
1
. This increased resistance causes the heart muscle to 

work harder to pump the blood through these blood vessels or vasculature. As a result of 

the increased workload, there is an enlargement of the heart and thickening of the arterial 

walls
2
. The vascular effects of hypertension are well known in many organs

1-4
. However, 

little information exists on the effects of high blood pressure on the liver and its vascular 

tissue. A recent study suggested that hypertension may lead to proliferation of capillary 

beds and decreased diameter of major arterioles within organs
2
. 

This project focused on the structural characteristics of vascular tissue in the liver 

attributable to high blood pressure. To do this we used a scanning electron microscope 

(SEM) to examine the vasculature in livers of spontaneous hypertensive rats (SHR) and 

normotensive Wistar-Kyoto (WKY) rats. The hypothesis was that the micro vascular 

architecture in the hypertensive rats will be abnormal compared to the Wistar-Kyoto rats. 

It was predicted through this project that we would find decreased diameter in SHR 

samples. We also expected to find increased vascular growth within liver tissue. The 

mechanism behind vasculature adaptation will lead to a better understanding of the 

effects due to hypertension. 

 

Methodology 
Livers from six SHR and six WKY rats were used for electron microscopy scanning. 

First, the rat was anesthetized with inactin at 100mg/kg body weight. A laparotomy was 

performed to expose both the descending aorta and hepatic portal vein. A catheter was 

placed into either the aorta or hepatic portal vein, and the rat was injected with a 0.9% 



2 

(w/v) sodium chloride and 0.02% (w/v) papaverine solution to dilate the vasculature. 

Following the injection, polyurethane resin, a plastic derivative, was infused throughout 

the hepatic vasculature via the descending aorta or hepatic portal vein to provide a 

framework of the blood vessels. At the conclusion of the infusion, the rats were 

euthanized by performing acute pneumothorax in accordance with standard protocol
3
. 

Once the plastic resin polymerized, the liver was removed. The liver was placed into 5% 

(w/v) potassium hydroxide solution to digest the tissue around the plastic cast
4
. The 

remaining structure was dehydrated using a critical point dryer. After the sample was 

dried, and in order to have viewed it with the scanning electron microscope, the sample 

was coated with palladium using a sputter coater. The sample was analyzed under the 

scanning electron microscope. Pictures were taken and evaluated for structural 

differences
3
. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Schematic of the two routes of infusion. Plastic infusion was performed by 

entering either through the descending aorta or through the hepatic portal vein. 

Infusion through the hepatic portal vein provided the most efficient method to achieve 

liver casts. 
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Results 
 

 
 

 

Figure 2. Two panel views of liver vasculature from arterial infusion depicting blunted 

sinusoidal capillary ends. Arrow 1 points to a branched section of the hepatic portal 

vein, and arrow 2 points to incomplete sinusoidal capillaries. 
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