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INTRODUCTION

Lymph is the least-known fluid in the human body, even though it has three very important functions in the body. In fact, the lymphatic system is:


	The body’s purification system;

	The seat of immune activity, i.e., the body’s ability to defend itself;

	One of the systems responsible for physical beauty.



Lymph enables assimilation and elimination exchanges at the cellular level. The lymph carries the nutrients that reach the cells; it also carries the waste produced by cellular metabolism. After being loaded, it is filtered by structures called lymph nodes, and finally, at about shoulder height, it enters the venous blood stream.

Thus, poor circulation or stagnation of lymph leads to various cellular disorders due to insufficient discharge of waste, as would be the case in a city where public transport, grocery shops, and the street-cleaning service are on strike. If the stagnation is considerable, the tissues in question swell or the lymph nodes grow to the size of hazelnuts.

By contrast, if lymphatic stagnation occurs slowly or tends to be chronic, the symptoms are more confusing: tiredness, dullness of the complexion, even premature aging of the tissues. In particular, joints are affected by osteoarthritis, arteries harden (arteriosclerosis), venous vessels lose function, varicose veins appear in the lower limbs, hemorrhoids occur, and subcutaneous tissues present various problems such as cellulite.

If the stagnation is particularly severe and long-lasting, degenerative, allergic, and even autoimmune diseases as well as tumors may develop.

On the contrary, when lymph formation and circulation are regular, the body stays young, healthy, and beautiful.

The purpose of this book is to show how you can achieve and maintain this result, by illustrating the main elements of a discipline that has often been neglected.

After a first theoretical part, which deals with the characteristics of the immune system, the second part, being of a practical nature, describes the various techniques, and explains some simple drainage methods, including the treatment of cellulite and a massage that can be practiced individually or in pairs. Finally, the third part discusses the most common natural medicine remedies (phytotherapy, homeopathy, acupuncture, Bach flowers, iridology) to solve not only lymphatic stasis, but also the psychological and emotional problems resulting from it.
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Section 1 THE LYMPH AND THE LYMPHATIC SYSTEM
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Chapter 1 GENERAL



HISTORICAL TABLE

Gaspare Aselli (1581–1626), a surgeon and anatomist from Cremona, Italy, discovered the lymphatic vessels and described them in his book De lactibus sive lateis venis, named after what he thought was the milky aspect of the lymph.

Some decades later, in 1652, Thomas Bartholin determined one of the most important points of the lymphatic system: the outlet of the thoracic duct into the subclavian vein.

Since then, anatomists have used stained fluids and contrast methods to uncover lymphatic networks, as well as radioimmunological methods to study lymph nodes, in addition to techniques involving light and electron microscopy. All these have facilitated the understanding of the lymphatic system.

Today, lymphography, through the use of low-toxic chemicals, allows direct examination of a patient’s lymphatic system. It is a risky examination and is therefore only recommended when other diagnostic methods are not sufficient to determine the exact nature of the problems in the lymphatic system—as may be the case, for example, before the removal of a tumor. Electro-acupuncture or EAV is another widely used method. It was developed in the 1950s, entails no risks, and enables the functionality of the lymphatic system to be precisely examined (see page 186).





FORMATION OF THE LYMPHATIC SYSTEM

The lymphatic system belongs to the circulatory system and, like that system, derives partly from the mesoderm (one of the three layers of the embryo, in which the cells of a forming organism are joined together) and partly from mesenchyme (the undifferentiated tissue, of indefinite function, that even in adults retains the possibility of transforming itself, depending on circumstances, into a certain type of tissue). Important features of this mesenchymal origin are found in the cells that make up the reticulum (the warp) and endothelium (the inner surface) of immunocompetent (body-defense) organs, such as lymph nodes, the lymph sinus, and the interior of lymphatic vessels.

The cells of the reticulum, in fact, in case of bacterial, viral, or other aggression, can transform into macrophages capable of destroying the pathogen (see the chapter on lymph nodes on page 49).

All lymphatic vessels are likely derived from the diverticula of the veins, called lymphatic sacs. When the embryo has reached 2 cm in length it has the following:


	two symmetrical pairs, originating from the jugular vein, and called jugular sacs for this reason;

	two caudal sacs derived from the iliac veins and called iliac sacs;

	a medium-sized sac, close to the posterior abdominal wall, called the retroperitoneal sac.



The beginning of the thoracic duct starts from the retroperitoneal sac and the iliac sacs. From the jugular sacs, on the other hand, depart the subclavian, the jugular, and the bronchomediastinal trunks.

Lymph nodes originate from small clusters of lymph cells along the lymphatic vessels.

The position of the parts of the lymphatic system that have already been mentioned is illustrated in the diagrams contained in the chapter on circulation (see page 25).




LYMPHOID TISSUE CENTERS AND LYMPHOCYTES IN THE BLOOD

Lymphatic tissue makes up approximately 1% of the total body weight and is primarily involved in immune defense. The lymphatic tissue centers in the body are:


	the spleen;

	the scam;

	the tonsils (palatine, pharyngeal, tubal, and lingual);

	the Peyer’s patches (in the alimentary canal);

	the appendix (a real intestinal “tonsil”);

	the bone marrow (to a lesser extent).



In the blood, lymphocytes (cells for the defense of the body, produced by the lymphatic tissues) make up at least 30% of the white blood cells, which in turn have a ratio of 1:1,000 to red blood cells. In one cubic millimeter of blood, therefore, there are approximately 4 to 5 million red blood cells and 4 to 5 thousand white blood cells.




CLASSIFICATION OF LYMPH

There are different types of lymph, depending on their composition and functions:


	interstitial lymph or histolymph: it is present in tissues and forms the interstitial fluid, which is the medium in which cells live (just as air is the medium in which we humans live);

	circulatory lymph: the lymph itself, which is further divided into peripheral lymph, intermediate lymph, and central lymph.





INTERSTITIAL LYMPH OR HISTOLYMPH


APPEARANCE AND FUNCTIONS

On an empty stomach, interstitial lymph is a clear, yellowish liquid with a certain viscosity, as it contains proteins and hematic cells (red blood cells, white blood cells, and so forth).

After eating, the lymph, particularly in the intestinal area, takes on a milky appearance due to the presence of fatty microglobules.

Histolymph plays a role in balancing the body’s fluids. It is also a first filter for pollutants and infectious agents, which makes it helpful when diagnosing the state of health and assessing the onset of any pathology.




COMPOSITION

The composition of interstitial lymph, also called histolymph or intercellular fluid, depends directly on the activity of the organs in which it is found. For example, in the case of an endocrine lymph node, the lymph will be very rich in hormones produced by that gland. It is like an underground stream whose composition depends on the terrain through which it flows.

In general, the composition of lymph is very similar to that of blood plasma, although it differs in the proportion of proteins, which is almost halved in this case. Lymph coagulates on contact with air, probably because it contains those coagulating substances that are also found in blood. The amount of proteins present in lymph varies from one area of the body to another. For example, lymph of hepatic origin is 6.6% protein, while that of cutaneous origin is only 2% protein.

As mentioned above, lymph contains some of the many substances derived from cellular metabolism: enzymes, hormones, metabolic residues, and traces of other compounds, as well as a small number of red blood cells and lymphocytes.

Some elements and compounds are found in a constant percentage.





VOLUME

The volume of histolymph can be calculated by subtracting the volume of fluid carried into the tissue by the arterial capillary from the volume of fluid reabsorbed at the other end by the venous capillary.


Mineral Content and Main Compounds in Plasma, Histolymph, and Intracellular Fluids

	Element

	Plasma

	Histolymph

	Intracellular Fluids




	Na (sodium)

	127–142

	127–148

	30




	K (potassium)

	4

	4

	118




	Mg (magnesium)

	2

	2

	30




	Ca (calcium)

	4–5

	3–4.7

	5




	HCO3 (bicarbonate)

	27

	32

	10




	Cl (chlorine)

	96–104

	98–114

	28




	HPO4 (hydrogen phosphate)

	2

	2

	80




	Sulphate

	trace

	1

	22




	Organic acids

	1

	1

	trace




	Protein binding

	26

	2

	50




	Protein (g/100 ml)

	7

	2.8–4.89

	155




	Apart from protein, whose values are expressed in g/100 ml, all other data are expressed in milliequivalents per liter (mEq/l). The chemical equivalent, or equivalent weight, is the amount in grams of each chemical element expressed with the same number as the atomic weight; the milliequivalent (mEq) is one-thousandth of the equivalent.





In a sense, the histolymph and the intercellular space it occupies act as a buffer vessel through the exchange of fluids between the arterial and venous sections of the tissue.

If the arterial capillary leaves a larger amount of fluid, it is collected in the space occupied by the histolymph and is gradually released into the venous capillary to avoid too-rapid emptying. Excess fluid is absorbed by the lymphatic capillary and then is conducted into the lymphatic vessels.


Lymphatic capillaries of a lymph node (consisting of many glandular grains) in relation to venous and arterial capillaries. The arrows indicate the direction of the lymph.
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1. Arterial capillaries

2. Venous capillaries

3. Glandular grain

4. Lymphatic capillary



Conversely, if arterial flow is reduced, then histolymph leaves fluids in the venous capillary to prevent collapse of the walls due to a vacuum.

Each day, the histolymph collects two to four liters of fluid, which is put back into circulation.




HISTOLYMPH FORMATION FROM CAPILLARY CIRCULATION

Two factors are related to the formation: homeostasis (balanced maintenance) and the eventual pathology of the histolymph:


	vascular hydrodynamic pressure;

	osmotic pressure.



The vascular hydrodynamic pressure is that pressure in the capillary vessel that pushes the plasma outward, i.e., toward the cell and the histolymph in which the cells are immersed. It is derived from cardiac buoyancy, meaning the activity of the muscle in which the vessel is located and the elasticity of the vessel wall itself.

Osmotic pressure (“osmotic” coming from the Greek word osmos, which could be translated as “push” or “impulse”) is generated between two compartments containing solutions of different concentrations, separated by a semipermeable membrane (which allows the liquid or solvent and, partially, the dissolved substance or solute to pass through). The solvent, whose task is to establish the equilibrium of the solute concentration, passes from the solution whose concentration is lower to the one with the higher concentration. In the separation membrane, this flow exerts a force called osmotic pressure.

All cell membranes, as well as those of the cells of the inner wall (endothelium) of capillaries, are semipermeable membranes that separate the capillary compartment from the histolymph. The solute, in this case, consists of proteins with a molecular weight of more than 5,000 (when the molecular weight is lower, the proteins spread freely in the solvent; however, although in small proportions and very slowly, even albumin proteins with a high molecular weight, up to 70,000, manage to overcome the endothelial membrane). The solute also contains blood cells, which are numerous in this medium but not in the histolymph.


THE PRESSURE

In physics, pressure is the ratio of a force acting perpendicular to a surface to the area of the same surface.

The official unit of measurement is the newton1 (N) per square meter, called pascal (Pa) after the French physicist Blaise Pascal (1623–1662), who conducted several studies on the pressure of gases. Other units of measurement are also used, such as the bar (and especially its thousandth fraction, the millibar), which are used in meteorology: 1 bar corresponds to 100,000 pascals or 0.986 atmospheres. The atmosphere (Atm), in turn, is the atmospheric pressure at sea level, equivalent to 760 Torr, i.e., the pressure exerted by a column of mercury with a cross-section of one square centimeter and a height of 760 mm. The millimeter of mercury (mm Hg) is also called Torr, after the Italian physicist Evangelista Torricelli (1608–1647), a disciple of Galileo and inventor of the mercury barometer.

There are other units of measurement for pressure, although in medicine the measurement in millimeters of mercury is used.



As shown in the table on page 9, the protein concentration in histolymph is about half that found in blood, or rather plasma (7 g/100 ml in plasma and 3.5 g/100 ml in histolymph), with very wide variations from one tissue to another, which is why the osmotic pressure is also not the same in all capillary zones.

Due to the variability of proteins in the histolymph, an average pressure (called oncotic) is established, which depends on the contained elements that tend to push against the current (e.g. in the histolymph of the digestive tract just after digestion), toward the inside of the capillaries. This phenomenon is considered in the following table.



	Pressure

	Capillary Type

	Capillary Arteriovenous

	Capillary




	Outward from the capillary

	Vascular hydrostatic

	32 mm Hg

	18 mm Hg




	Outside the capillary

	Osmotic histolymph

	5 mm Hg

	5 mm Hg




	Inward from the capillary

	Histolymph hydrostatic

	5 mm Hg (0–10)

	5 mm Hg (0–10)




	Inward plasma

	Osmotic capillary

	25 mm Hg

	25 mm Hg





Total outward pressure = vascular hydrostatic + histolymph osmotic:

Arterial: 32 + 5 = 37 mm Hg

Venous: 18 + 5 = 23 mm Hg

Total inward pressure = histolymph hydrostatic + plasma osmotic:

Arterial: 5 + 25 = 30 mm Hg

Venous: 5 + 25 = 30 mm Hg

Total pressure difference = total outward pressure–total inward pressure:

Arterial: 37–30 = 7 mm Hg

Venous: 23–30 = 7 mm Hg

This pressure difference between the outflow of the arterial capillary and the inflow of the venous capillary allows the physiological exchange of histolymph and microcirculation. The balance can be disturbed in different cases, which relate to two main problems:


	decrease in osmotic pressure within the venous capillary due to lack of protein in the blood;

	increased hydrostatic pressure in the veins.



The lack of protein, in turn, is due to one of three main factors:


	kidney disease: when the kidney fails to retain protein, it is eliminated through the urine, causing a drastic reduction in the osmotic pressure of the histolymph, which allows fluid resorption;

	defects in intestinal resorption, as in celiac morbidity;

	liver diseases or situations of prolonged prostration after acute illnesses or due to chronic diseases or intensive drug treatments. This results in insufficient protein synthesis by the liver.



The increase in venous hydrostatic pressure occurs when the upright position is maintained for a long time, without muscular movement, as occurs in the case of all those persons who remain standing for a large part of the day. The venous pressure in the capillary circuit of the legs can reach 90 mm Hg, causing stagnation of the histolymph and consequent swelling, especially in the ankles; if this situation continues, venous insufficiency can occur.

Venous hydrostatic pressure may be increased as a result of an obstruction in deflux caused by inflammation or tumor masses.






CIRCULATING LYMPH


PERIPHERAL LYMPH AND LYMPHATIC CAPILLARIES

Peripheral lymph can be compared to spring water containing traces of the minerals that make up the rocks from which it emerges. In our case, the source of the lymphatic circulation is histolymph (see the chapter on the grundsystem, page 17).

Just as it can be said that there is a relationship between the active force of the sun and the passive force of the earth—which receives water from the atmosphere and returns it purified and ready for a new life cycle—so in mankind, the active part of the system is the heart while the passive part is the histolymph. Moreover, the heart is almost centrally located within the body, while the histolymph circulates throughout the body. Based on these statements, the histolymph could be considered a “peripheral pump” of the lymphatic circulation.

Peripheral lymph contains traces of the chemical composition and production of the tissue from which it originates. It contains little more protein than histolymph and few lymph cells.

Lymphatic capillaries, through which peripheral lymph passes, are difficult to identify in tissue analysis (histological sections). Therefore, even in those tissues where they do not seem to exist (bone marrow, lung alveoli, cartilage, epithelia, fetal placenta, spleen pulp, and central nervous system), some form of lymphatic activity cannot be completely excluded.

In contrast, there is a dense lymphatic network in the dermis, as well as in the periosteum (a thin membrane with many nerves surrounding the bones) and also in the submucosa of the digestive, genital, urinary, and respiratory organs.

Lymphatic capillaries emerging from the intercellular space range in diameter from 10 to 40 microns (twice the diameter of an average-sized capillary) and are highly irregular in shape and caliber.

The walls of capillaries and lymphatic vessels are composed of larger but thinner endothelial cells2 than the endothelium of venous vessels. In addition, the space between them is larger in lymphatic vessels than in blood vessels, allowing communication and exchange between both circulating and interstitial lymph. This space is particularly wide in the lymphatic vessels of the diaphragm and is filled with a fluid that is extremely rich in water.

In the lymphatic capillaries, finally, the basement membrane (the equivalent of the impermeable substances that are placed under the soil of the “terraces”) is missing, though it is present in an increasingly clear and continuous manner in the larger lymphatic vessels, where muscle cells are also gathered around them.




THE INTERMEDIATE LYMPH

The intermediate lymph circulates in larger lymphatic vessels, whose wall thickness resembles the wall of smaller veins.

It contains numerous lymphocytes originating from the lymph nodes, or the main production centers for such cells.




THE CENTRAL LYMPH

The central lymph circulates in large lymphatic ducts (see the chapter on lymphatic circulation, page 25).

Approximately five trillion lymphocytes are introduced or reintroduced into the blood each day through the thoracic duct; in fact, the number of new white blood cells represents only a small percentage of those carried in the blood through that duct.


	
1   The newton (N) is the unit of measure for force and is equal to the mass of 1 kg multiplied by the acceleration of 1 m per second.

	
2   The endothelium, i.e., the tissue that lines the inside of vessels, is very similar to a tiled floor, the tiles of which would be the cells.














Chapter 2 THE BASIC SYSTEM OR GRUNDSYSTEM



THE CELL

The cell is the basic unit of living organisms and has an autonomous life. It consists of a membrane that separates it from the outside world and through which the cell takes in the oxygen and food it needs both to live and to eliminate waste substances. It also has a sensory function (like our five human senses) and can distinguish toxic substances from useful ones.

Inside the cell is a complex structure, called the endoplasmic reticulum, which performs a function similar to that of the intestine and is used by the cell to expel waste and produce certain substances, such as enzymes in the case of the pancreatic cell.

There are also cylindrical or ovoid structures, called mitochondria, which resemble microscopic “boilers” and use oxygen to burn food fuel to produce energy.

Roughly in the center of the cell, in the most protected place, is the nucleus. This is where the DNA is found—a large, helix-shaped structure in which the individual genetic code is encoded.

As has been pointed out, a cell is able to live autonomously and in the company of many others, as is the case in humans. In this way, cells find a better system to ensure their survival and enable their own activity.




THE GRUNDSYSTEM



WHAT IS THE GRUNDSYSTEM?

The basic system, also called grundsystem, according to Pischinger’s definition, consists of the smallest cellular community that can be found within a tissue, such as, in human society, a village or a neighborhood of a city.
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