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Summary. Histochemical studies of the micro- 
circulatory system were reviewed with regard to the 
organ specificity of the structural organization and fine 
distribution of the lymphatic capillary network. The 
lymphatics and blood vessels are characterized by an 
enzyme-histochemical method using 5'-nucleotidase (5'- 
Nase), alkaline phosphatase (ALPase) andlor diamino- 
peptidase (DAPase) staining in additon to an immuno- 
histochemical method. The 5'-Nase-positive lymphatic 
vessels can be distinguished histochemically from 
arterial and venous vessels based on ALPase and 
DAPase activity, respectively. The specificity and 
localization of the enzyme reactions were confirmed by 
comparative histochemical studies of the same specimen 
with light microscopy and scanning or transmission 
electron microscopy. These histochemical methods are 
discussed in relation to their ability to demonstrate the 
organ specificity of vascular networks under normal and 
pathological conditions. 
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1. Introduction 

In the processes of ontogeny, the lymph vascular 
system play a secondary, later role to the blood vascular 
system in absorbing or draining substances and tissue 
fluids, as the system and organs become more 
complicated, and thereby plays an important role, along 
with the blood vascular system, in the maintenance of 
homeostasis in the body. The structural organization and 
fine distribution of lymhatic vessels in the tissues are 
very important in the pathological physiology of a 
variety of microcirculatory disorders, infectious diseases 
and cancer. For this purpose, it is necessary to identify 
lymphatics and blood capillaries and to understand the 

Offprint requests to: Prof. Seiji Kato, Department of Anatomy, Oita 
Medical University, 1-1 Hasama-machi, Oita-gun, Oita 879-5593, Japan. 
TeVFax: t81-97-586-5620. e-mail: skatoaoita-med.ac.jp. 

characteristics of their structural organization and fine 
distribution. Numerous light microsco~ical or electron 
microscopic observation Gethods have *been reported in 
the morphological study of lymphatic vessels. However, 
none of them has clearly distinguished lymphatic 
capillaries from blood capillaries; therefore such 
difficulty in the identification of lymphatic capillaries is 
a bottle neck in the study of the lymphatic system. In this 
article, we shall give an outline of the organ specificity 
of the lymphatic capillary network within each organ, 
taking note of the relevance of the blood capillary 
network from our new histochemical approach that is 
different from conventional observation methods. 

2. Fine structure of lymphatics - Historical back- 
ground 

Since the terminal lymphatic capillaries (ie. initial 
lymphatics, Casley-Smith, 1970) of the lymph vascular 
system are not uniform in size and their lumens are 
shaped irregularly, it is difficult to distinguish them from 
tissue spaces or blood capillaries. While the lumens of 
blood vessels are not cloudy in the tissue where blood 
vessels have been perfused, because the blood 
components have been washed out, those of lymphatics 
are quite often accompanied with nebulous substances 
(lymph fluid) (Marchetti et al., 1985; Shimada et al., 
1990). It has been shown three-dimensionally by 
scanning electron microscopical (SEM) observation 
methods such as lymphatic corrosion cast (Ohtani and 
Ohtsuka, 1985; Castenholz, 1986, 1987; Ohtani et al., 
1986; Magari, 1990; Ohtani and Murakami, 1990, 1992; 
Yamanaka et al., 1995; Sugito et al., 1996) and alkaline 
digestion of connective tissue (Ushiki, 1990; Ohtani, 
1992) that the lymphatic capillaries initiate from 
incomplete blind ends. The  walls of lymphatic 
capillaries with monolayered flat endothelial cells are 
very thin except at nuclear sites. Regarding the 
boundaries of endothelical cells, there are such 
modalities as 1) end-to-end, where both ends of the cells 
are adhered; 2) overlapping, where one end overlaps the 
other; and 3) interdigitating, where adhered parts 
intervene mutually like forks, and the adherence is 


























