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NUTRITIONAL INTERPRETATION OF THE 
AUSCULTCARDIOGRAM 

 
 The essential matter, which we seek, is information pertaining to the heart and 
its mechanism, and the anatomical structures which have to do with heart failure. 
 
 We will start with the agent which has to do with the promotion of muscular 
contraction.  This agent is somewhat ambiguous, but it is believed by the majority that 
the neuromuscular fiber is capable of stimulating an excitation and that the cellular 
activity of the musculature is capable of responding to and discharging the electrical 
energy necessary to promote muscular contraction.  We cannot correctly call this richly 
supplied neuromuscular fiber muscle or nerve, because of the fact that its 
resemblance is of both, although for the purpose of brevity, we will call it the nerve 
element of the heart's mechanism without which the heart muscle would cease to 
contract and death would be inevitable. 
 
 The next structures of importance are the valves of the heart, which open and 
close and permit the blood to flow in its normal direction, and when closed prevent the 
blood from regurgitating in an abnormal direction.  The impairment of normal functional 
activity of the valves of the heart restricts the heart in a degree in maintaining a good 
and sufficient circulation to the end of impairing normal health. 
 
 Next, and most important of all, is the effect of the neuons and the valvular 
element of the heart upon the integrity of the heart muscle.  It is said that heart failure 
is imminent when the heart muscle becomes degenerated to such a degree that it is 
no longer capable of sending forth a sufficient quantity of blood to maintain good and 
sufficient circulation. 
 
 As started by MacKenzie: "There are three main structures which give rise to 
symptoms.  These are: First, the conducting system (neuromuscular).  This system is 
concerned in the production of every movement t of the heart.  Impairment of this 
structure is only of importance insofar as it interferes with the function of the heart 
muscle.  Therefore, all variations in rate and rhythm of the heart are without prognostic 
significance unless they embarrass the heart muscle. 
 
  "The second group of structures which give rise to symptoms are the valves of 
the heart.  Here again any damage to them is only of importance if it embarrasses the 
heart muscle in its work. 
 
           "The third structure is the muscle and the inquiry resolves itself into the integrity 
of the muscle and the state of its efficiency.” 
 
  These are, briefly, the considerations on which the principle of investigating 



prognosis should be based.  Each symptom that is detected should be carefully 
examined to find out the structure involved in its production. 
 

ENDOCARDIAL MURMURS 
 
  Endocardial murmurs are adventitious sounds arising within the chambers of 
the heart or in the proximal portions of the great arteries springing from the ventricles.  
They may be super-added to the cardiac sounds, or they may entirely replace the 
sounds of the heart. 
 
  The manner in which endocardial murmurs are generated may be explained 
upon certain definite physical principles.  When a circulating fluid medium passes at a 
uniform velocity through a tube of uniform caliber no sound is produced.  If the tube be 
constricted at one point in such manner that the circulating fluid passes through a 
constricted orifice into a wider portion of the tube, vibrations or eddies, which are 
attended by audible sound, are engendered in the fluid. 
 
  Similarly, endocardial murmurs are produced by irregularities in movement of 
the blood through the chambers and orifices of the heart by virtue of which the volume 
of circulating blood is thrown into vibration, with the production of eddies or "fluid 
veins" which become audible as murmurs and palpable as thrills.  As long as the 
normal quota of blood of normal density passes through a normal heart with intact 
endocardium and valves, no sound is generated save the normal heart sounds.  But 
when the blood is forced through a narrowed or stenotic orifice into a wider chamber 
beyond, or when the blood is permitted by incompetent valves to regurgitate into a 
chamber of the heart, an endocardial murmur becomes audible upon auscultation. 
 
  In the presence of dilatation of the ventricle the muscular ring of the 
auriculoventricular valve is prone to yield to such a degree that the normal valve cusps 
are incapable of occluding the abnormally large orifice, resulting in a condition of 
relative insufficiency of the valves.  Similarly, in the case of the aortic and the 
pulmonary artery it may so alter the relation of the size of the normal orifice to the 
arterial caliber as to produce fluid veins in the artery with the production of a murmur in 
the absence of stenosis of the orifice. 
 
  The density of blood also influences the generation of endocardial murmurs.  In 
the presence of grave anemia the density of blood is frequently reduced to such a 
degree that the blood column is whipped into eddies while passing through normal 
orifices into chambers of normal caliber, producing hemic or functional murmurs in the 
absence of disease of the heart. 
 
  A certain degree of endocardial pressure is essential to the generation of 
endocardial murmurs.  This is evidenced by the fact that endocardial murmurs remain 
distinctly audible as long as cardiac compensation is maintained and become indistinct 
or lost with the supervention of cardiac dilatation. 
 



 
 
 
 
 
 
  CHARACTERISTICS OF ENDOCARDIAL MURMURS 
 
  Skoda first called attention to the diagnostic importance of the characteristics or 
properties of endocardial murmurs and showed that by the detailed study of these 
several characteristics, murmurs arising at the several orifices of the heart may be 
isolated, and their site of production may be determined. 
 
  INTENSITY - The intensity of a murmur is dependent upon the state of the 
myocardium, the velocity of the circulating blood stream, the size of the orifice, the 
dimensions of the cavity of the heart in question, and the density of blood. 
 
  Just as a certain degree of endocardial pressure is essential to the generation 
of a murmur, so also is the intensity of the murmur a good index of the state of the 
myocardium.  Thus, a loud murmur suggests the presence of cardiac hypertrophy, 
while a faintly audible murmur is very suggestive of inadequate compensation.  
Moreover, a change in intensity of a murmur during daily examination affords an index 
to the reserve power of the heart, a change from a loud to a soft, faintly audible 
murmur suggesting a failing heart, whereas a progressive increase in intensity of a 
murmur from day to day to suggestive of cardiac improvement. 
 
  In general, the intensity of a murmur is in direct proportion to the size of the 
orifice at which it is produced and the dimensions of the cavity into which the blood 
column is propelled; namely, the greater the degree of stenosis, the greater the 
intensity of the murmur which is generated at the orifice in question.  However, in 
drawing conclusions as to the degree of stenosis from the intensity of the murmur, the 
examiner should consider its duration and quality, the state of the myocardium, and 
the extraneous factors which may influence the intensity of endocardial murmurs. 
 
  In the case of systolic murmurs, in the generation of which the blood stream is 
propelled with considerable force by the ventricular contractions, the intensity is 
usually greater than that of diastolic murmurs, in the generation of which the blood 
stream is propelled by elastic recoil of the aorta or pulmonary artery.  Conversely, in 
the case of presystolic murmurs the blood stream is not propelled by auricular systole 
with the degree of force as in the case of systolic murmurs engendered during 
ventricular systole. 
 
  The posture of the patient exerts a striking influence upon the intensity of 
endocardial murmurs.  In general, a regurgitant murmur is most intense when the 
subject assumes the dorsal decubitus, while stenotic murmurs exhibit their maximum 
intensity with the patient in erect posture.  The influence of posture upon the intensity 



of murmurs is exhibited chiefly in the case of murmurs arising at the mitral and 
tricuspid valve.  Murmurs generated at the aortic and pulmonary valves are only 
slightly influenced by these changes. 
 
    In the presence of grave anemia an endocardial murmur is apt to exhibit an 
increase in intensity, and under these circumstances the quality of a murmur is 
frequently altered. 
 
 
 
     The intensity of endocardial murmurs is influenced by the depth of inspiration as 
well as by the state of the superimposed pulmonary tissues and the chest wall.  Upon 
forced inspiration, the anterior borders of the lungs cover an extensive portion of the 
heart and diminish the intensity of endocardial murmurs, as appreciated upon 
auscultation of the precordia.  Similarly, the voluminous anterior pulmonary borders in 
hypertrophic emphysema, by intervening between the heart and chest wall, diminish 
the intensity of sounds emanating from the chambers of the heart.  In the robust 
subject with deep thorax, in the obese subject with thick chest wall, and in the thorax 
which is the seat of osseous deformity, the intensity of endocardial murmurs is masked 
without reference to the state of the myocardium.  The presence of large air-containing 
cavities adjacent to the heart, on the contrary and the presence of extreme tympanites 
are capable of producing a false augmentation in the intensity of endocardial murmurs. 
 
  Physical exertion increases the intensity of endocardial murmurs, and 
judicious exercise frequently reveals the presence of an obscure murmur, which is not 
detected during the examination in repose. 
 

POINT OF MAXIMUM INTENSITY 
 
 Every endocardial murmur has a point of maximum intensity. The point at which 
it is amost distinctly audible is found upon auscultation of the thorax.  These points 
correspond very accurately on the whole, at the points at which the normal closure of 
the valves are most loudly audible; namely, in the four acoustical valve areas.  Thus, a 
murmur which is generated at the mitral valve is usually heard with greater intensity at 
the mitral area over the apex of the heart in the fifth left interspace, whereas, a murmur 
which is generated at the pulmonary valve is most loudly audible at the pulmonary 
area in the second interspace adjacent to the left sternal border; a murmur generated 
at the aortic valve has its maximum intensity at the second intercostal space to the 
right and adjacent to the sternum, a murmur generated at the tricuspid valve has its 
maximum intensity downward toward the ensiform cartilage. 
 
 This selective transmission of the maximum intensity of the sound of different 
murmurs to the surface of the thorax is accounted for by the fact that the sound is 
conducted most readily in the direction of the blood current.  The blood current in turn, 
creates differences in the conductivity of the component parts of the heart and thorax. 
 



 THE PURPOSE OF THIS BOOK is to establish a nomenclature to guide in the 
interpretation of cardiograms made by the Endocardiograph. 
 
 It is essential that you recognize the FIRST and SECOND sound respectively, 
by bearing in mind that the rest period between the first and second sound is the 
shortest rest period in a cardiac cycle.  The rest period between the second sound and 
the beginning of the first sound is the diastases or diastolic period, which is the longest 
rest period in a cardiac cycle.  Normally, we will take as an example, say, that the time 
between the first and second is 7/25 of a second.   
 
The time between the second and the beginning of the first sound should be 14/25 of a 
second.  In other words, the diastases period should be normally twice the duration of 
the systolic period. 
 
 
THE MANNER BY WHICH THE RATE OF THE HEART IS 
ASCERTAINED FROM THE CARDIOGRAM 
 
 You will note that the chart is divided into 50ths, 10ths, and 25ths of a second.  
Measure the time duration between the beginning of the first sound to the beginning of 
the subsequent first sound in 25ths of a second.  Let us say that the time in 25ths 
between the two points is 20/25 of a second.  Invert this figure and multiply by 60 
(25/20 x 60).  That will be the rate of the heart per minute.  For 10th seconds we invert 
the fractional interval as above and also multiply by 60.  For 50th seconds the same 
rule applies. 
 
 
 By remembering all of the above rules set forth you should have no difficulty in 
ascertaining the rate of the heart, recognizing the first and second sound respectively.  
An example of the foregoing is given as follows: 
 
 
Graph A 
 
 
 
 The Endocardiograph is an extremely sensitive instrument designed to record all 
acoustical sounds having a frequency of sixteen cycles to two thousand cycles per 
second. 
 
 It is well to remember that a systolic murmur at the apex over the mitral area in 
relation to the first sound of the heart begins mesosystolic in time (that is, in the middle 
of the first sound).  The presystolic murmur beginning immediately preceding the first 
sound is protosystolic in time, and ends in the first sound.  The diastolic murmur 
recorded at the apex begins at the ending of the second sound or telediastolic in time 
as shown in Graph 1. 



 
 
Graph 1 
 
 
 
 We come now to the study of pathological changes in the heart.  We will first take 
up the valvular element pertaining thereto and in so doing, we will illustrate after each 
valvular condition a characteristic Endocardiograph of the condition described. 
 
 
 
 
 

MITRAL STENOSIS 
 
 Some authorities have said that mitral stenosis is the most prevalent valvular 
disorder of the heart.  Especially is this true in women.  I think that mitral stenosis can 
be graded into five groups which we will now take up in their order or gravity as they 
would present themselves for medical treatment. 
 
 Mitral stenosis is characterized by a presystolic murmur or a presystolic thrill 
which immediately precedes the first sound of the heart and ends in the first sound.  It 
is further characterized by being present on one examination and absent at another.  
The first sound is usually greatly accentuated and is sometimes so accentuated that it 
is hardly possible to turn the amplitude high enough to record the second sound due to 
the exaggeration of the first sound.  There is also present a diastolic murmur 
immediately following the second sound.  If no decompensation - has taken place, the 
above would be characteristic of Group One mitral stenosis, an example of which is 
given in Graph 2. 
 
  
Graph 2.  
 

 Group Two mitral stenosis is a condition where a presystolic, systolic and 
diastolic murmur is present.  This condition referred to by the authorities as a double 
mitral lesion. The presystolic murmur is produced by auricular contraction. The systolic 
murmur is produced as a result of mitral regurgitation.  The diastolic murmur is 
produced early in diastole, as a result of intra-auricular pressure forcefully passing the 
blood through the mitral valve, and ceases at the moment the intra-auricular and intra-
ventricular pressure is more nearly equalized.  The systolic murmur is produced as a 
result of a recession in intra-ventricular pressure immediately following the first sound 
which is a regurgitant murmur and is characterized by a graph simulating that of Graph 
3. 
 



 
Graph 3. 
 
 
 
 
 Group Three mitral stenosis is characterized by murmurs exactly like those of 
Group Four except that the systolic murmur may fill the entire rest period between the 
first and second sound, and the diastolic murmur fills almost the entire rest period 
between the second and beginning of the first sound, but ceases shortly before 
auricular contraction and preceding the first sound (auricular contraction produces 
again the presystolic murmur).  The longer the duration of the diastolic murmur in 
mitral stenosis, it would be natural to assume, the greater the degree of stenosis.  
Mechanically, the time required for intra-auricular and intra-ventricular pressure to 
equalize is greatly prolonged by reason of the narrowing of the orifice at the mitral 
valve.  A typical Endocardiograph of the above is illustrated in Graph 4. 
 
 
 
Graph 4. 
 
 
 
 It is also interesting to note that reduplications occur in the second sound even 
though no presystolic murmur is present.  This is most definite within the realm of 
mitral stenosis. Group Four is where auricular activity has ceased due to such 
conditions as auricular fibrillation or auricular flutter.  Where either of the above 
conditions are present, there will be no presystolic murmur although there will still be 
present a prolonged diastolic murmur, and if a double mitral lesion is present, the 
systolic murmur will also be present.  Auricular fibrillation and auricular flutter will be 
treated under that heading.  A typical example of this is shown in Graph 5. 
 
 
 
Graph 5. 
 
 
 
 Group Five may, or may not, involve auricular fibrillation or auricular flutter, but 
it is concerned with a lesion of the mitral valve which has encroached upon the 
integrity of the myocardium. In this event, the first sound is greatly diminished in its 
intensity and in its duration. Normally, the first sound of the heart has a duration of 
from 2/25 to 3/25 of a second, but where decompensation is present the first sound 
seldom, if ever, has a duration of more than 1/25 of a second.  The muscular element 
will very likely change the character of the murmurs present in the mitral stenosis.  A 
typical example of mitral stenosis and myocardial degeneration is shown in Graph 6. 
 



 
Graph 6. 
 
 
 
 If upon previous examination a presystolic murmur was present and it suddenly 
disappeared and auricular fibrillation is absent and the heart remains rhythmical, it is 
almost certain that auricular flutter has set in.  Graph 7 is an example of the 
disappearance of the presystolic murmur. 
 
 
 
 
 
 
 
Graph 7. 
 
 
 
 Tricuspid stenosis is characterized almost precisely as that of mitral stenosis.  
There is a presystolic and diastolic murmur, and if regurgitation is present there will be 
a presystolic, systolic, and diastolic murmur.  The only difference of importance in the 
two is that the Endocardiograph is taken over the acoustical area of the tricuspid valve 
instead of the acoustical area of the mitral valve.  Therefore, tricuspid lesions may be 
evaluated by following the rules set forth in mitral stenosis. 
 
 

AORTIC STENOSIS 
 
 Stenosis of the aortic orifice is attended by a systolic ,,murmur of striking 
intensity, and of harsh and unmusical quality, with its point of maximum intensity in the 
aortic area, in the second intercostal space adjacent to the right sternal border.  The 
murmur is conducted from its site of production to its point of maximum intensity by the 
blood stream in the ascending aorta.  In the presence of extreme grades of stenosis of 
the aortic orifice, associated with excessive left ventricular hypertrophy, the intensity of 
the murmur is such that it is audible over the entire precordia, and may readily be 
mistaken for a systolic murmur arising from the mitral valve.  Careful auscultation of 
the precordia, however, will reveal the point of maximum intensity of the murmur in the 
aortic area. 
 From its point of maximum intensity the aortic systolic murmurs is transmitted 
by the arterial stream into the carotid and subclavian arteries.  In the absence of 
coincident incompetence of the aortic valve the stenotic murmur is followed by a 
slightly muffled second sound at the aortic area, the muffling of the sound in this 
instance contrasting in a striking manner with the purity of the second sound in the 



presence of a systolic murmur generated by changes in the proximal portion of the 
aorta.  The aortic stenotic murmur is quite constantly attended by a palpable thrill. 
  The majority of systolic murmurs encountered at the aortic area are produced, 
not by organic stenosis of the aortic valve which is a comparatively rare lesion, but by 
roughening or dilatation of the proximal portion of the aorta.  The murmur arising from 
these causes does not possess the initial intensity of the aortic stenotic murmur; its 
quality is distinctly less harsh and unmusical than that of the stenotic murmur; and it is 
attended by a pure or accentuated second sound at the aortic area, shown in Graphs 
8 and 9. 
 
 
Graph 8 
 
 
 
 
 
 
 
Graph 9. 
 
 
 
 
AORTIC REGURGITATION 
 
  A diastolic murmur with its point of maximum intensity at the aortic area is 
indicative of aortic regurgitation.  The underlying lesion may be a shrinking or 
thickening of the cusps, rupture or performation of a cusp, or the presence of warty 
verrucosities upon the cusps, which prevent their accurate coaptation during 
ventricular diastole.  Or again, the murmur may arise as the result of the inability of 
normal cusps to close an abnormally large aortic orifice, constituting in this instance, 
relative aortic regurgitation. 
 
 The aortic diastolic murmur is most clearly audible at the aortic area, as a rule, 
and it is propagated thence in a direction ranging downward obliquely across the 
sternum toward the cardiac apex.  While the murmur is usually most intense at the 
aortic area, in certain cases it is to be heard most clearly over the upper portion of the 
gladiolus just below the Angle of Louis, or over the cardiac apex, whence it is 
transmitted downward and toward the left axillary line.  The murmur occurs during 
diastole, masking or replacing the second sound of the heart at the aortic area.  It is 
loud and blowing, but commonly is not harsh or unmusical as in the case of stenotic 
murmur. 
 
  While the murmur of aortic regurgitation may occur alone, it is not infrequently 
accompanied by a systolic aortic murmur, due to coincident stenosis of the valve, a 



deformity of the aortic valve underlying both conditions, and causing both stenosis and 
regurgitation.  In such event, a double murmur is generated at the aortic valve, which 
is harsh during systole, and less harsh or actually blowing and musical during diastole.  
Such a double murmur is apt to be confused during a casual examination with a 
pericardial friction sound with its to-and-fro rhythm, corresponding indefinitely with the 
systole and diastole of the ventricle.  An example is shown in Graph 10 and 11. 
 
 
Graph 10. 
 
 
 
 
 
 
Graph 11. 
 
 
 
 
 

PULIMONARY SYSTOLIC MURMUR 
 
  An organic murmur at the pulmonary valve is occasionally encountered as 
evidence of organic change in the valve.  It is usually a sign of pulmonary stenosis 
from a congenital defect.  The murmur occurs during ventricular systole; its point of 
maximum intensity corresponds accurately with the pulmonary valve area; it is harsh 
and unmusical when due to organic stenosis of the valve; and it is transmitted upward 
toward the root of the neck.  The second sound of the heart as appreciated at the 
pulmonary area is impure or is replaced by a diastolic murmur as shown in Graph 12. 
 
 
Graph 12. 
 
 
 
  The systolic murmur of relative pulmonary stenosis, which is audible in the 
presence of dilatation of the proximal portion of the pulmonary artery, is less harsh 
than is the pulmonary stenotic murmur, and is usually unattended by dyspnea, 
cyanosis, or signs of right heart failure.  In this case, the pulmonary second sound is 
unimpaired or shows slight accentuation as illustrated in Graph 13. 
 
 
Graph 13. 
 
 



 
 
 
 

PULMONARY DIASTOLIC MURMUR 
 
  A diastolic murmur at the pulmonary area is significant of pulmonary 
regurgitation, due to the alteration in the integrity of the cusps or of the valve incident 
to ulcerative endocarditis, or occurring as a yielding result of the muscular ring of the 
orifice so that the normal cusps do not close the abnormally large opening, thereby 
producing a relative pulmonary insufficiency. 
 
  The point of maximum intensity of the murmur is localized, in the pulmonary 
area in the second left interspace, whence the murmur is propagated downward along 
the left sternal border.  The murmur is audible during ventricular diastole, masking or 
replacing the second sound at the pulmonary area.  In quality the murmur resembles 
the murmur of aortic regurgitation, save that it lacks the initial intensity of this murmur. 
 
 
 
  The Graham-Steel murmur is a diastolic pulmonary murmur, audible in its 
maximum intensity in the third left interspace adjacent to the sternum, soft and blowing 
in quality, replacing the second sound of the heart in this area, and frequently audible 
only in the recumbent posture.  It is significant of stretching of the muscular ring of the 
pulmonary valve and engorgement of the right ventricle, as shown in Graph 14. 
 
 
Graph 14. 
 
 
 
 

NORMAL HEART SOUNDS 
 
  The heart, in its rhythmical action produces two sounds, which are 
termed, respectively, the first and second sounds of the heart.  The first sound is 
audible more clearly in the region of the cardiac apex in the normal subject, while the 
normal second sound is most greatly audible in the base of the heart.  The first sound 
of the heart is audible during ventricular systole.  The second sound of the heart is 
audible during the early portion of diastole.  The sound marks the beginning of diastole 
but it consumes only the early part of diastole, hence is nearly protodiastolic in time.  
The first sound normally has a duration of twice that of the second sound and 
consumes a period of about 2/25 to 3/25 of a second, while the second sound, being 
shorter in its duration, consumes a period of about 1/25 of a second normally.  The 
first sound is lower in pitch and of longer duration, producing a much higher amplitude 
than that of the second sound, which is shorter in its duration.  Normally, the first 



sound amplitude should be about three times the amplitude of the normal second 
sound and from two to three times its duration.  It will be seen that the relative 
variations of intensity of the two sounds are of great diagnostic importance, an 
explanation of which will follow: 
 
ACCENTUATION OF BOTH SOUNDS - Both first and second sounds of the heart 
exhibit accentuation following the ingestion of stimulants and during physical effort or 
emotional excitement.  The accentuation in this instance is transient, and is devoid of 
pathological significance.  A more permanent accentuation occurs with cardiac 
hypertrophy during exophthalmic goiter and in the presence of acute febrile diseases. 
 
  An apparent accentuation of both cardiac sounds is occasionally encountered in 
subjects with very thin chest walls, and in patients in whom fibroid retraction of the 
anterior thoracic wall exists.  Similarly, consolidation, or carcinomatous infiltration of 
the lappet of lung overlying the heart transmits the normal cardiac sounds to the 
surface of the thorax with undue intensity, simulating a true accentuation of the tones 
as shown in Graph 15. 
 
 
Graph 15 
 
 
 
 
DIMINISHED INTENSITY OF BOTH SOUNDS - In the robust subject with a deep 
thorax and in the obese subject with thick subcutaneous tissues there is 
pseudodiminution of the heart sounds upon auscultation of the precordia.  Similarly, in 
hypertrophic emphysema when the distended anterior borders of the lungs intervene 
between the heart and thoracic wall, the cardiac sounds are enfeebled without 
possessing any reference to the state of the myocardium.  In the presence of 
moderate pericardial effusion, when a limited amount of fluid intervenes between the 
heart and the chest wall, there is a noted diminution in the intensity of both sounds. 
 
  In the presence of myocardial degeneration and cardiac dilatation, however, the 
cardiac sounds are enfeebled as a result of impairment of the integrity of the 
myocardium.  General asthenia from chronic wasting disease is likewise attended by 
diminution of the intensity of the heart sounds, as illustrated in Graph 16. 
 
 
Graph 16. 
 
 
 
ACCENTUATION OF THE FIRST SOUND -- An increase in the first sound of the heart 
at the mitral area, of moderately increased duration, followed by an accentuated aortic 
sound, is indicative of left ventricular hypertrophy, as shown in Graph 17. 
 



 
Graph 17. 
 
 
 
  When cardiac dilatation is imminent, the first sound as elicited at the apex is 
loud, but is of brief duration and has engrafted upon it the valvular quality of the normal 
second sound of the heart.  During the course of acute strong fevers when the 
ventricle is contracting powerfully in the presence of low arterial tension, the first sound 
of the heart at the apex is accentuated.  In exophthalmic goiter the first sound is 
likewise increased in intensity, but with a diminution in the muscular element and an 
increase in the 
valvular quality 
of the sound as 
illustrated in 
Graph 18. 
 
 
Graph 18. 
 
 
DIMINUTION OF THE FIRST SOUND -- Myocardial degeneration and cardiac 
dilatation are attended by diminution in the intensity of the first sound of the apex.  In 
the presence of myocardial degeneration there is a noted diminution in the duration of 
the first sound of the heart.  The first sound under these circumstances is likewise 
diminished in its intensity, raised in pitch and has engrafted upon it the valvular quality 
of the normal second sound of the heart as shown in Graph 19. 
 
 
Graph 19. 
 
 
 
 
PROLONGED DURATION OF THE FIRST SOUND -- In the presence of hypertension 
affecting the greater circulation, attended by adequate compensation by the left 
ventricle, as well as adequate compensation resulting from myocardial damage, the 
first sound of the heart at the apex is moderately prolonged; that is, the first sound 
under these circumstances usually has a duration of from 4/25 to 6/25 of a second or 
at least has a normal duration of 2/25 to 3/25 of a second.  The muscular element of 
the sound to a great degree obscures the valvular element.  Palpitation of the mitral 
area under these circumstances reveals the presence of a strong, sustained and 
heavy cardiac impulse of considerable lifting power as illustrated in Graph 20. 
 
 
Graph 20. 
 



 
 
ACCENTUATION OF THE AORTIC SOUND -- The aortic sound is accentuated in all 
physical states which are attended by increased tension in the greater circulation; 
hence, it is encountered in cases of angiospasm due to transient vasoconstriction in 
arterial sclerosis, chronic nephritis, uremia and in apoplexy.  When the proximal 
portion of the aorta and the semilunar valves participate in general arterioschlerosis 
the metallic and ringing aortic sound is accentuated.  Pregnancy is attended by 
moderate accentuation of the aortic sound of the heart. 
 
  In left ventricular hypertrophy arising as a sequence of arteriosclerosis or 
chronic hypertension in the greater circulation, there is coincident accentuation in the 
aortic sound, and the first sound at the apex becomes progressively enfeebled with 
maintenance of the accentuation of the aortic sound.  Such a change in the relative 
intensity of the second sound is always of grave prognostic importance, an example of 
which is given in Graph 21. 
 
 
Graph 21. 
 
 
 
DIMINUTION OF THE AORTIC SOUND -- Enfeeblement of the aortic sound taken 
over the acoustical area of the aortic valve accompanies lowering of the blood 
pressure in the greater circulation incident to profuse hemorrhage anemia, relaxation 
of the peripheral arterioles, and when a diminished quantity of blood is ejected into the 
aorta during ventricular systole as a result of mitral or aortic stenosis or insufficiency.  
The aortic sound is likewise diminished in intensity in the presence of myocardial 
degeneration and in dilatation of the left ventricle, unattended by hypertension in the 
greater circulation as illustrated in Graph 22. 
 
 
Graph 22. 
 
 
 
ACCENTUATION OF THE PULMONARY SOUND -- Hypertension in the pulmonary 
circulation is attended by accentuation of the pulmonary sound of the heart.  Such 
hypertension may be of endocardial or of exocardial origin.  Regurgitant and stenotic 
lesions at the mitral or aortic valve, by causing the blood to accumulate in the 
pulmonary circuit, result in accentuation of the pulmonary sound. 
 
  Pulmonary hypertension of exocardial origin occurs in the presence of 
obstructive pulmonary disease, and in mechanical congestion of the lungs induced by 
the pressure of tumors or enlarged glands upon the great veins returning blood from 
the lungs to the left auricle.  Accentuation of the sound due to pulmonary disease is 
encountered during the course of phthisis, pneumonia, hypertrophic emphysema, and 



cirrhosis of the lung.  In the presence of right ventricular hypertrophy arising from any 
cause associated with integrity of the pulmonary valve, the second sound is 
accentuated at the pulmonary area as shown in Graph 23. 
 
 
Graph 23. 
 
 
DIMINUTION OF THE PULMONARY SOUND -- Diminution of the intensity of the 
pulmonary sound is indicative of imminent failure of the right ventricle.  When, during 
the course of left-sided valvular disease or obstructive disease of the lungs, a 
pulmonary sound which has shown accentuation becomes enfeebled, it indicates right 
ventricular dilatation or the incidence of tricuspid regurgitation as shown in Graph 24. 
 
 
Graph 24. 
 
 
REDUPLICATION OF HEART SOUNDS -- Either the first or second sound of the 
heart may, under appropriate conditions, become doubled or reduplicated.  Usually the 
examiner encounters a reduplication of the first or second sound alone, but sometimes 
there is to be detected a reduplication of both sounds of the heart. 
 
REDUPLICATIONS OF THE FIRST SOUND -- The adequate solution of the mode of 
production of the sound is beset with difficulties.  It has been attributed to 
asynchronous closure of the mitral and tricuspid valves arising as a result of 
asynchronous systole of the right and left ventricle.  MacKenzie describes the 
phenomena as one associated with right-bundle branch block.  The phenomena have 
also been ascribed to unequal tension of the leaflets of the auriculoventricular valves.  
It has likewise been suggested that the phenomenon is caused by tardy contraction of 
the papillary muscles, as these muscles are supplied by terminal arteries and are 
readily subject to fatigue.  The sound produced by reduplication of the first sound of 
the heart is readily confused with a presystolic murmur when this is followed by a 
normal first sound of the heart.  The sound, which is commonly limited to the apical 
area, has been noted in mitral stenosis, myocardial degeneration, arteriosclerosis, and 
chronic adhesive pericarditis, as shown in Graph 25. 
 
 
Graph 25. 
 
 
 
REDUPLICATION OF THE SECOND SOUND -- The phenomenon is attributed to 
asynchronous closure of the aortic and pulmonary valves, occurring as a result of 
unequal tension in the greater and lesser circulations.  MacKenzie states 
"reduplication of the second sound at the apex, even though a presystolic, systolic and 
diastolic murmur is not present, should arouse one's suspicion that mitral stenosis is 



present." Under these circumstances the ventricle which has to overcome the 
heightened pressure contracts more slowly than its fellow and the semilunar valves 
close at an appreciably later period than do those of the corresponding valve of the 
opposite side.  This circulatory imbalance occurs in all states which raise the 
pulmonary blood pressure, such as hypertrophic emphysema, cirrhosis of -the lung, 
consolidations of pneumonia and phthisis, and leftsided valvular lesions of the heart.  
Similarly, the pressure is raised in the general circulation of arteriosclerosis, temporary 
angiospasm, and chronic nephritis as shown in Graph 26. 
 
 
Graph 26. 
 
 
 
PRESYSTOLIC GALLOP RHYTHM -- Is characterized by the occurrence of a third 
sound which is audible just prior to the first sound of the heart, simulating acoustically 
the presystolic murmur.  It has been noted especially in association with mitral 
stenosis, and has been ascribed to undue force of the auricular systole.  The sound 
has also been attributed to asynchronous contraction of the right and left ventricles.  
Aside from mitral stenosis, presystolic gallop rhythm has been noted in association 
with hypertension in the greater circulation with imminent failure of the left ventricle, 
and during the asthenia of prolonged infections, an example of which is given in Graph 
27. 
 
 
Graph 27. 
 
 
 
AURICULAR FIBRILLATION -- Is a condition in which a wave circulates continuously 
in the auricle, but more rapidly than in the case of flutter, the rate being about 450 per 
minute.  The movement is irregular in that the same path is not followed precisely from 
cycle to cycle. 
 
  A grossly irregular heart, in which there is an intricate admixture of stronger 
pulsations with quick runs of almost imperceptible heart sounds and in which the 
lengths of intervening pauses are constantly varying, is due to auricular fibrillation.  A 
mild grade of irregularity which persists, but is unrelated to respiration even when 
breathing is deepened and in which no definite sequence of events can be 
determined, is also due to auricular fibrillation in most cases. 
 
  One of the important features from a prognostic standpoint in auricular 
fibrillation is the number of effectual contractions over a period and the ineffectual 
contractions covering the same period.  The Endocardiograph supplies this 
information.  The manner in which you will be governed, in this regard, is that following 
every effectual contraction a second sound will be present.  If the contraction was 
ineffectual, no second sound will follow.  Hence, it is possible to ascertain the above in 



every case.  An example of effectual and ineffectual contractions is shown in Graph 
28. 
 
 
Graph 28. 
 
 
SINUS ARRHYTHMIA -- An irregularity of the heart due to inconsistencies of the rate, 
at which the impulses form, are all due to alterations of vagal tone.  Acoustically, the 
differential diagnosis of Auricular Fibrillation and Sinus Arrhythmia has been found 
difficult in many instances due to the fact that both conditions present an irregularity in 
the heart sounds.  A striking difference will be noted in the cardiographs made with the 
Endocardiograph.  As was shown in Auricular Fibrillation not all contractions were 
effectual, while in Sinus Arrhythmia every contraction is an effectual one, in which a 
second sound follows each contraction as shown in Graph 29. 
 
 
Graph 29. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ENDOCARDIOGRAM INTERPRETATIONS SUMMARY 
 
 
 
The Normal Graph: 
 
 



The first sound is 2/25 to 3/25 of a second in duration: 
 
 
The second sound is 1/25 of a second: 
 
 
The systolic "Rest" Period is 1/2 as long as the diastolic rest period:  
 
 
The amplitude of the 2nd sound is 1/3 the first sound: 
 
 
The first sound is composed of two parts: 
 
 
The first part of the first sound is the valvular component.   
The second part of the first sound is the muscular component. 
 
 
MUSCULAR CONDITIONS: The condition of the muscle is best evaluated from graphs 
over the mitral and tricuspid areas.  It is determined by the duration and character of 
the first sound: 
 
Normal Muscle -- The duration of the sound is 2/25 to 3/25 of a second. 
 
 
Hypertrophied Muscle -- The duration of the sound is over 3/25 of a second.  The 
amplitude is usually great. 
 
 
Dilated Muscle -- The duration of the sound is less than 2/25 of a second.  The 
amplitude is usually low. 
 
 
Partially Decompensated Muscle -- The second (Muscular) part of the first sound is 
poor. 
 
 
"Totally" Decompensated Muscle -- The second part of the first sound is missing.  This 
condition will only be found on the right side. 
 
 
CORONARY CIRCULATION: The coronaries receive their blood supply during the 
diastolic period: 
 
 



If the second sound is delayed over the mitral area then both coronaries receive an 
insufficient blood supply. 
 
 
If the second sound is delayed only over the tricuspid area then only the right coronary 
blood supply time will be short. 
 
 
VALVULAR CONDITIONS: Unless the murmurs are of hemic origin they would 
indicate the following conditions: 
 
 
MITRAL STENOSIS: A presystolic or diastolic murmur or both, over the mitral area are 
usually indicative of mitral stenosis. 
 
 
MITRAL REGURGITATION: A systolic murmur over the mitral area is usually 
indicative of mitral regurgitation. 
 
 
TRICUSPID STENOSIS: A presystolic or diastolic murmur, or both, over the tricuspid 
area are sually indicative of tricuspid stenosis: 
 
 
TRICUSPID REGURGITATION: A systolic murmur over the tricuspid area is usually 
indicative of tricuspid regurgitation: 
 
 
AORTIC STENOSIS: A systolic murmur of fair duration over the aortic area is usually 
indicative of aortic stnosis: 
 
 
 
AORTIC REGURGITATION: A diastolic murmur over the aortic area is usually 
indicative of aortic regurgitation: 
 
 
AORTIC DILATATION:  A systolic murmur of short duration over the aortic area may 
be due to dilatation of the proximal portion of the aorta: 
 
 
AORTIC ANEURYSM: A delayed systolic murmur over the aortic area is usually 
indicative of an aortic aneurysm: 
 
 



PULMONARY VALVULAR LESIONS: When murmurs of the same character of the 
aortic area are recorded over the pulmonic area this would indicate similar lesions of 
the pulmonic valve. 
 
 
GENETIC SYSTEM DISTURBANCES: 
 
RATE: When the rhythm is normal the rate of the heart is obtained by dividing the 
number of 25ths of a second in one complete cycle into 1500: 
 
 
25th Second       Heart Rate                          25th Second                     Heart Rate 
 
14       107                                              23                                 65 
15       100                                              24                                 62 
16        94                                               25                                 60 
17        88                                               26                                 58 
18        83                                               27                                 56 
19        79                                               28                                 54 
20        75                                               29                                 52 
21        71                                               30                                 50 
22        68                                               31                                 48 
 
 
 
TACHYCARDIA: Over 100 to approximately 180. 
 
 
BRADYCARDIA: Below 60 to approximately 40. 
 
 
RHYTHM: When the rhythm varies the heart rate should be counted by the 
headphones or loud speaker. 
 
Sinus Arrhythimia: Cycles vary in duration 
 
 
Pulsus Alternans: A weak contraction follows each normal contraction: 
 
 
Extra Auricular Systole: A complete extra cycle within the duration of a normal cycle. 
 
 
Extra Ventricular Systole: An extra, usually ineffective contraction of the ventricle 
 
 
Right Bundle Branch Block: Reduplication of first sound. 



 
 
Mitral Area: 
 
 
Tricuspid Area: 
 
 
Left Bundle Branch Block: Reduplication of first sound. 
 
 
Mitral Area: 
 
 
Tricuspid Area: 
 
 
The sound of the ventricle nearest the microphone is usually the greatest in 
reduplication of first sounds. 
 
Reduplication-of Second Sound: 
 
 
Tic-Tac Rhythm:  
 
 
Presystolic Gallop Rhythm: 
· = Represents Node Which IS Functioning 
 
  = Represents Node Which IS NOT Functioning 
 
 
 
Above Illustration 
 
                                   = Auricular Rate    4oo - 6oo 
Auricular Fibrillation = Ventricular Rate 90 - 160 
                                 OR 
Auricular Flutter = Auricular Rate     220 - 350 
 
        = Ventricular Rate 110 - 175 
 
 
Above Illustration 
 
Partial Heart Block      = Auricular Rate      6o - 70 
 



                                     = Ventricular Rate 40 - 30 
 
Above Illustration 
 
Complete Heart Block = Ventricular Rate 30 - 25  
and Auricular Fibrillation or Auricular Flutter 
 
Auricular Fibrillation: The graph is grossly irregular. 
 
Partial Heart Block: Rate 40 - 30. 
 
Complete Heart Block: Rate 30 - 25 
 
Dropped Beat: 
 
 
OTHER PATHOLOGICAL CONDITIONS: 
 
Accentuated First Sound: 
 
Accentuated Second Sound: 
 
Diminished First Sound: 
 
Diminished Second Sound: 
 
Patent Ductus Arteriosus: 
 
 
Blood Pressure: To obtain the blood pressure a sphygmomanometer is employed as 
usual. No stethoscrope is used.  The Microphone is strapped lightly but securely over 
the Brachial Artery.  The bag is inflated.  Sounds are obtained by loud speaker or 
headphones as bag is deflated.  If headphones are used, the filter is set at Figure 3 or 
4. 
 
 As so many types of nutritional deficiency affect the heart, it is evident that any 
instrument that affords an exact indication of the heart performance, should be 
valuable as a "deficiency indicator". 
 
 
 



 
Outstanding among these deficiency reactions are: 
 
1. Vitamin F. As a calcium ionizing agent, it provides diffusible calcium for the use 
of muscular tissue, without which the muscle contractions become reduced in range, 
(total deficiency causing tetany,) so that in the heart, the power to complete the 
contraction cycle is limited, and the cycle is not completed, the second sound on the 
cardiographic recording being weak or totally absent.  The administration of Vitamin F 
and Calcium Lactate brings back the normal cycle within 10 minutes. (See Fig. 1).  It is 
understandable why Calcium Lactate and Vitamin F is the first thought in "That tired 
feeling". (The C Complex is the next to think of). 
 

 
 
2. Vitamin C. The most important part of the C Complex is tyrosinase, (organic 
Copper) (just as B12 is organic Cobalt) which is essential to all muscle, and the heart 
muscle in particular which undergoes "atrophy with replacement fibrosis" in case of a 
lack of enough of this element. (1) Where the heart shows a greatly increased 
contraction time, indicating an overworked (incompetent) muscle, natural Vitamin C 
Complex (containing tyrosinase) affords a spectacular change, both in the cardiogram 
as well as in the state of the patient, who usually remarks about the disappearance of 
the "shortness of breath" sensation. (Fig.2) 
 

 
3. B Complex deficiency.  Here we stress the B4 factor the one that prevents nerve 
paralysis, or loss of conduction power.  In the heart this shows up as a loss of 
coordination between the various muscular areas, so that a split first sound is the first 
sign, due to delay in part of the heart muscle to respond to the contraction impulse.  
Fibrillation is the final result of this deficiency.  Fig. 3 shows the improvement in a few 
minutes of a patient with fibrillation after taking a few tablets of NATURAL B Complex. 
(No synthetic product we have seen has favorably affected a cardiogram). Fig.4 shows 
the change in a split sound in ten minutes. 
 
 By its essential influence in maintaining nerve conduction, B4 is a key factor in 
preventing heart dilatation or enlargement.  This distorts the heart valves, and causes 



leakage (regurgitation) as exhibited by murmurs.  As soon as the heart contracts to 
normal, the leakage stops.  We have seen congenital cases of heart leakage 
permanently repaired by the B Complex, after being kept under treatment for some 
years by the use of this vitamin. 
 

 
 
4. Vitamin E2 Complex.  Since in Vitamin E deficiency, the tissue demand for 
oxygen may rise 250%, (2) it is important to prevent such a load from being imposed 
on any heart, much less a weakened and diseased one.  Plus the fact that Vitamin E 
deficiency specifically causes necrosis of heart muscle fibers (3). 
 
 It is easy to see how Vitamin E deficiency results in sudden death, the heart 
muscle is undermined and the load is increased at the same time.  A special fraction of 
the E Complex (E2) has an effect quite similar to nitroglycerin, long used as a drug to 
relieve the pains of angina pectoris, a cramp-like attack that may be fatal.  Angina 
pectoris is in all probability as specific a deficiency disease as scurvy. 
 
5. Vitamin G Complex.  This is the protein-linked group of the B vitamin family.  It has 
the opposite effect of thiamin and its synergists in that it relaxes muscular tissue, with 
particular effect on the coronary arteries, probably by its activation of the adrenal 
functions. (Adrenalin tones up most arteries, but relaxes the coronary).  The patient 
with a "coronary thrombosis" is the victim we believe of this specific deficiency.  At 
least, the "coronary" patient gets remarkable relief in a short time, (characterized by a 
disappearance or reduction in the "arm pains" and heart pains, if any, with other 
symptomatic improvement) after getting started on a schedule of Vitamin G Complex.  
Fig 5 shows the changes obvious in the Endocardiograph recording.  Possibly the 
commonest of the heart reaction, might be called "bleached flour disease".  It is no 
doubt preceded by years of an enhanced pulmonary second sound, which suggests 
pulmonary hypertension and coronary spasticity - the syndrome of weakened adrenal 
function. victim reports a "tight feeling in the chest" exertion. (See Fig. 5 for normal 



pulmonary position sound, and this accentuated second sound.) 
 
 
6. Potassium deficiency.  Characterized by tachycardia, paroxysmal tachycardia in 
acute form.  Potassium is absorbed from the blood by the stowing away of sugar after 
heavy carbohydrate meals and this can bring on heart laboring, and tachycardia.  
Victims of this reaction should eliminate from their diet, especially at the evening meal 
all sugar and sugar products. 
 
 
 The overloaded heart may be pushed beyond its limit, many a death called 
"acute indigestion" is in part at least due to this set of circumstances. Without blood 
potassium, the normal autonomic control of the heart is lost, it is an "engine without a 
governor" and may race to destruction. 
 
   This heart racing has been attributed to hyperinsulinism, but it is purely 
potassium deficiency. Sugar is stored as phosphagen (instead as of glycogen). 
Phosphagen is “di-potassium creatine hexose phosphate”, a compound that is as 
loaded with energy as gunpowder for those who do little work and do not use up their 
stores of calories regularly. Too much phosphagen seems to make the human body as 
combustible as guncotton, cases are on record of rapid combustion of living victims.  
 
   Normal metabolism releases the potassium into the blood again as the sugar is 
consumed, ready for the next mealtime load of sugar, but if the potassium intake is 
limited the shortage can result in the serious state above described. 
 
The remedy is tablets of organic minerals having the usual preponderance of 
potassium, or some "potassium broth", potato juice and alfalfa tea being high in this 
element. 
 
 
FOOD SOURCES OF THE VITAMIN FACTORS LISTED: 
 
Vitamin F (Complex F):  
All seed and cereal oils but only if FRESH and UNPROCESSED.  Wheat germ oil, 
soybean oil, peanut oil, sesame oil.  If stale, the rancidity destroys both the vitamin E 
and F content.  The rancid oils in commercial cereal products, bread etc. seem to be 
the main cause of F and E deficiency.  The oil in whole-wheat flour becomes rancid 
inside of two weeks after milling.  That is why flour is degerminated and refined, the 
rancid oils otherwise cause the consumer to dislike the product automatically. 
 
Vitamin C & tyrosinase: 
Potatoes and mushrooms are the best sources. 
 
Vitamin B Complex 
Fresh whole wheat flour, the B4 so important is available only from fresh seed germs. 
 



Vitamin E Complex  
SAME AS F. In fact F is a fraction of the natural E Complex. 
 
Vitamin G Complex  
Fresh whole wheat and other cereal and seed germs.  Meat sources include the liver, 
kidney and sweetbreads, calf brain. 
 
 
Some Typical Heart Abnormalities And The Function of Specific 
Nutritional Factors in Each Type. 
 
 
B Complex, which contains B4 (anti-paralysis factor) as one of its natural components, 
seems to be extremely effective in certain heart conditions such as: Heart Block, 
Bundle Branch Block, Auricular Fibrillations, Auricular Flutter  Arrhythmia, 
Enlargement, and the type of Bradycardia which is caused by impaired nerve 
conductivity, all of which no doubt are due to the lack of the B4 factor, removed in 
cereal processing.  One of the amazing things about the activity of B Complex is its 
immediate response in cases of deficiency.  As a rule any of the above conditions will 
show noticeable improvement in 5 minutes, as indicated by any sensitive heart 
recording device.  Below is a typical case with a graph taken before B Complex 
administration and another graph 5 minutes later. 
 
 

 
After the administration of B Complex. 

 
Complex G contains nerve relaxing factors and is usually indicated or the high strung, 
hypertensive, jumpy patient who has the exact opposite heart picture of the one shown 
above (i.e. he will have a shorter than normal rest period instead of the abnormally 
long one of a heart block patient--above).  The G Complex relaxes, the B Complex 
contracts or creates muscle tone.  E2, which is noted for its nitroglycerine action, is 
usually used in combination with Complex G because of their joint action in the same 
type of heart picture.  Both G and E2 are vaso-dilators and are the nutritional factors 
indicated in Coronary Thrombosis, Coronary Insufficiency, Angina Pectoris or any 



other vascular constriction.  All of these conditions will show a shorter than normal rest 
period on a heart graph.  Alleviation of pain etc. is usually experienced in 5 to 10 
minutes.  The graph will not return to normal for about two weeks and upwards of 
continuous nutritional treatment.  Below is a typical graph of this type. 
 
 

 
After the administration of Complex G. 
 

 
Vitamin C is indicated when there is a relatively higher second sound in the pulmonary 
area than in the other valvular areas.  When the pulmonary circulation becomes 
engorged and hypertensive, a heart graph will show an accentuated second sound 
and will usually be associated with a hypoadrenia and C is known to support adrenal 
activity.  A graph of the type mentioned appears below before and after Vitamin C 
administration. 
 

 
After the administration of Vitamin C. 
 

 
 



 Organic minerals are indicated in paroxysmal tachycardia in which condition 
there is an apparent loss of pulse rate control which is normally exercised by the 
sympathetic nervous system.  Organic minerals will support the parasympathetic 
function and are usually effective in bringing the control back to normal within 15 to 20 
minutes after the administration of 2 or 3 tablets.  A graph of this type follows. 
 
 
 

 
After the administration of Organic minerals. 
 

 
 
 Cardiotrophin is a new heart muscle extract that acts as a heart muscle tonic, as 
indicated by cardiograph tests.  Its action is usually immediate on the patient with a 
weakened and flabby heart.  As indicated by the graphs below of a typical patient at 5 
minute intervals.  It is indicated where the patient's heart has poor muscle tone, 
muscular fatigue, or hypertrophy.  These conditions usually show up on a heart graph 
as a weak first sound of low amplitude together with an abnormally high second 
sound. 
 

 
 
After the administration of Cardiotrophin. 
 



 
 
 
 
 
 Complex F increases the supply of ionized calcium which is required in muscular 
activity.  Where the second sound is absent or barely perceptible in the mitral or 
tricuspid area, there is apparently a weakness of the muscular layer of the large 
arteries and hence a lack of snap in the reaction of the supply of blood that is pumped 
into them at each heart cycle.  This lack of reaction shows up as an extremely low 
second sound and indicates the need of Complex F and the ionized calcium that it 
makes available. 
 
 Note the typical graph below together with one taken 5 minutes later showing the 
expected improvement. 

 
 
After the administration of Complex F. 
 

 
 
 
TYPES OF HEART DISORDERS: 
 
1. Valve troubles -- caused by accumulations of cholesterol, calcium, or scar tissue 

on valve "faces", or weakening of muscle so that valves are "flabby".  These 
cause murmurs.  The murmurs may be located by their position on the graph and 
by the area, (mitral, tricuspid, etc.), on which they appear the most distinct. 



 
   These may be caused by improper closure of valve resulting in "regurgitation", or 
by roughness of valve and improper opening causing a gurgling. 
 
 
flow 
 
 
This is known as "Stenosis" or "Constriction....... 
 
Flow 
 
Mitral Stenosis            Tricuspid Stenosis 

 
 
 
 
 
 
Presystolic murmurs .... occur just before the first sound while the auricles are 
contracting and blood is flowing through the TRICUSPID and MITRAL valves into the 
VENTRICLES.  They indicate STENOSIS of the MITRAL or TRICUSPI.D valves 
depending over which locale they appear.  Sometimes they carry through and appear 
at the aortic and pulmonary microphone position. 
 
VITAMINS INDICATED: 
 
1. Cholesterol accumulations: 
2. Calcium accumulations: 
3. Scar from previous rheumatic fever, bacterial endocarditis or other infection: A, C, 
E2, G. 
 
Systolic murmurs .... occur just after first sound while ventricles are contracting and 
may indicate (1) REGURGITATION back through a poorly closed MITRAL or 
TRICUSPID valve, or (2) a STENOSIS or constriction in the PULMONARY or AORTIC 
valves.  If you pick the systolic murmur up very strongly or more strongly over the 

Presystolic murmur  
 

Opening snap of mitral 
valve usually seen in mitral 
stenosis  



pulmonary or aortic microphone areas the chances favor the second interpretation, 
otherwise the first. 
 
Mitral Regurgitation        Tricuspid Regurgitation 

 
 
If NO indication of a presystolic, then stenosis is NOT the cause.  Cause (etiology) 
may be: 
 
1. Endocarditis (inflammation of the inside lining of the heart) from infections such as 
septicemia, pneumonia, rheumatism, etc.) 
VITAMINS INDICATED: A-C and Calcium Lactate. 
 
2. Dilation of the ventricle from lack of ventricular tone, myocarditis, etc.  These will 
always be accompanied by an accentuated relative amplitude of the second sound but 
the duration generally is short. 
VITAMINS INDICATED: Cardiotrophin, B, C, E2. 
 
3. If hypertension is or has been present the mitral leak is a "compensatory" reaction 
(safety valve).  Check blood pressure history; if still present second sound will be 
accentuated in amplitude and duration.  Angina may be present. 
VITAMINS INDICATED: A-C, E2, Oyruta, Phosphade and G. 
 
 
Diastolic murmurs. . occur during or just after the second sound when the AORTIC 
and Pulmonary valves are closed and indicate a regurgitation back through these 
valves. 
 
Aortic Stenosis            Pulmonary Stenosis 
 

The diastolic may replace the 
second sound.  Care must be 
taken in Interpretation if low 
systolic murmur is present at 
apex (mitral or tricuspid 
area). An aortic (or tricuspid) 
stenosis rarely occurs without 
a diastolic murmur.  If it does, 
the systolic starts with low 
amplitude and high frequency 
and ends with the opposite. 



 
The absence of a diastolic indicates pure stenosis without accompanying regurgitation. 
 
 
 
 
 
 
 
Aortic Regurgitation         Pulmonary Regurgitation 
 

 
 
 
HEART MUSCLE INVOLVEMENT: 
 
   Muscular weakness ... caused by overloading the muscle due to insufficient 
oxygen carrying capacity of the blood, arteriosclerosis, kidney trouble, valve 

VITAMINS 
INDICATED: B, G, 
and C, (if Pulmonic) 
 



incompetency, poor nutrition to heart muscle itself due to vitamin deficiencies, 
infections, or stenosis of coronary arteries. (The coronary circulation is the blood 
flowing through the heart muscle itself). 
 
   The condition of the heart muscles is shown by the relative amplitude and 
duration of the first and second sounds.  This is because these sounds are caused by 
the closure of the valves and in turn, the valve closures are a result of the build-up of 
pressure differential by the constriction or relaxation of one or more of the heart 
muscles. 
 
(a) The preliminary indication of weak muscle is the reduced amplitude of the first 
sound and increased amplitude of the second. 
 
 
   This is because the ventricle does not contract suddenly enough to snap the 
MITRAL and TRICUSPID valves shut and produce a loud first sound.  Also the 
relaxation of the ventricles is so sudden that the AORTIC and PULMONARY valves 
snap shut increasing the intensity of the second sound. 
 
   This condition is quite common; not relatively serious per se and generally 
indicates a dilated (enlarged) heart on either left or right depending up on the location 
of the graph (aortic for left, and pulmonary for right).  A fluoroscopic (x-ray) picture will 
confirm enlargement. 
 
It may also indicate high blood pressure.  THIS IS THE ONLY METHOD 
(ENDOCARDIOGRAPH) OF DIAGNOSING HYPERTENSION IN THE PULMONARY 
CIRCULATION, a serious condition associated with extreme shortness of breath. 
 
 
 
(b) As the condition becomes worse the first sound increases in duration.  This is 
because it takes longer for the ventricle to shut the MITRAL and TRICUSPID valves. 
(This is generally seen in cases of coronary trouble) 
 
 
(c) As the condition becomes still worse the amplitude of the first sound becomes still 
less and then the duration is cut to less than normal.  This is because the ventricle no 
longer can competently shut the MITRAL and TRICUSPID valves and is a very serious 
picture.  This is the ultimate in muscular weakness (incompetence, myocardial 
incompetence, myocardial atonicity, or myocardial infarction, are the medical terms). 
 
NOTE:   If one or more murmurs are present in the above cases the muscular 
weakness or incompetence may be attributed to the overloading of heart by valve 
erosion, stenosis, scar, etc.  If hypertension is present that may be the primary cause.  
General dilatation (enlargement) is usually present and seems to respond very quickly 
to vitamin therapy. 
 



VITAMINS INDICATED: (Increased relative-amplitude of second sound) 
 
1. If the ventricle collapses instead of relaxing the closure of the ventricular valves 
(aortic and pulmonary) is sudden and sharp instead of mild and positive.  This 
indicates dilatation of the ventricle. (Vitamin B, and heavy C if pulmonary). 
 
2. Simple increase of amplitude of second sound with strong first sound and no 
decrease in duration of second sound may be: 
 
     (a) Hypertension: (Cyruta, A-C, F, with Phosphade if calcium deposits 
suspected). 
 
This is general hypertension if aortic only; pulmonary congestion and hypertension if 
pulmonary only.  Latter case will always complain of shortness of breath, and tight 
feeling in chest after exercise --- heavy Vitamin C indicated. 
 
     (b) If consistently present over all areas chances are there is simply an 

athletic enlargement and heart is normal. (Cyroplex only). 
 
 
 
 
 
 
 
 
 

DECREASED STRENGTH OF FIRST SOUND 
 
1.   With increased duration: indicates weakening ventricles from myocarditis, overload 
(from hypertension, valvular damage, coronary, etc.) Cardiotrophin, E, C, G and 
Cyroplex. 
 
 
2. Decreased duration: last stages of ventricular incompetence.  Same as in No. 1 but 
more serious. 
 
 

COURSE OF MUSCULAR DETERIORATION: 
 
Generally second sound will be increased in amplitude and decreased in duration with 
the above, although in last stages of imcompetence it may be greatly decreased in 
amplitude. 
 
 



Cyroplex, E2, and C always indicated, but causative element should be rooted out and 
vitamins given for this. (Deficiency examination questionnaire is most useful here).  
Examples: Coronary, (G, Cyruta, and Phosphade) , Infective, (A-C, D, CalciuM 
Lactate), Kidney (A-C, F) nervous (G, Biost, Organic minerals), Sclerosis, (Cyruta, 
Phosphade, G), etc. 
 
If valvular disease is a part of the picture the murmurs will be strongest in No.  II (see 
course of Muscular Deterioration, below), will riot be evident in No. IV and may or may 
not exist in No. III.  This is because, as the heart –progressively weakens-- (No. I 
through No. IV) the velocity of the blood is decreased and murmurs no longer are 
produced. 
 
 
I. Normal 
 
 
II. Dilatation, fatigue, atonicity (first stage). 
 
 
III. Severe dilation, myocarditis, weakened ventricles, but still compensating, (severe). 
 
 
IV. Most severe muscular disease, almost complete decompensation. 
 
 
 
 
 
 
 
 
DECREASED DIASTOLIC PERIOD 
 
Coronary disease:  right coronary if appears over pulmonary and tricuspid; left 
coronary if over aortic and mitral.  Usually accompanied by indications of damage, 
severity of which is shown by whether No. II, No. III, or No. IV (previous page) also 
present. (E2, A-C, Chlorophyll Perles, G, Phosphade.) 
 
Rhythm disturbances, arrhythmias, asynchronous closures, third sounds, extra-
systole, fibrillation, split sound, etc., are adequately discussed. These respond best to 
vitamin therapy and generally difference can be detected 5 to 10 minutes after vitamin 
B. 
 
Arrhythmias -- normal, 16/25 to 22/25 of' a second.  Tachycardia is less, and 
Bradycardia more. 
 



 
Tachycardia -- Organic minerals, Cyroplex and C in acute cases. 
 
Compensatory Tachycardia -- (where decreased relative diastolic period) Cyruta and 
G. 
 
Bradycardia -- Cyroplex, B, Biost, and Phosphade, Cardiotrophin may also be helpful. 
 
Auricular Fibrillations (complete arrhythmia).  Impaired nerve impulse at sinus node.  
Cyroplex, B. G. Biost, and Organic minerals. 
 
 
HEART BLOCK: Partial or complete block of contraction impulse at the 
auriculoventricular node resulting in occasional or consistent, completely dropped 
beats and exceptionally low pulse. (Cyroplex and B, Cardiotrophin and Complexed 
Calcium). 
 
Rate 50-60, but may be as low as 28. 
 
SPLIT SOUNDS: Split first sound sometimes found in normal individuals; corresponds 
to isometric and ejection phases of ventricular contraction. 
 
 
In bundle branch block resulting in more pronounced asynchronous right and left 
ventricular systoles (1/25th second or more) split first sounds appear.  These, however, 
will have three components, A, B, and C. One side, first and second components 
being A and B; the other, B and C. Generally split second sound is also present. 
(Vitamin B). 
 
 
 
EXTRA-SYSTOLES:    (Cyroplex, B, and G.) Additional contraction of heart) 
 
 
 
SKIPPED BEAT: (Cyroplex, B, and G.) 
 
 
SOME TYPICAL EXAMPLES FOR CERTAIN COMMON SPECIFIC DEFICIENCIES: 
 
Vitamin B deficiency Low first sound and extra long rest period. 
 
Vitamin G deficiency Short rest period and high second sound 
 
Vitamin C deficiency Higher relative second sound on the Pulmonary area than the 
Aortic area. 
 



 
Vitamin F deficiency Diminished second sound. 
 
The following graphs illustrate some typical graphs and indicate the change in graph 
that may be expected to take place with the administration of the suggested nutritional 
concentrates – often within a few minutes. 
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SOME TYPICAL ENDOCARIOGRAPH INDICATIONS 
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The coronary circulation is determined by measuring the Systolic period in relation to 
the Diastolic rest period after subtracting a maximum 3/25 second for the first sound 
and 1/25 for the second sound. With an average normal 72 pulse the ratio should be 
1:2, the Diastolic being twice the length of the Systolic period. 

Due to the compensatory action of the normal heart during Tachycardia from 
exertion or a Bradycardia, this measurement may be made accurately only between a 
pulse rate of 60 – 90. 
   This measurement is necessary to determine the Diastolic rest period, as the 
coronary arteries receive their blood supply during this Diastolic period. Any shortening 
of this period results in a reduced coronary circulation. 

If the second sound is delayed over the Mitral area, then both coronaries 
receive an insufficient blood supply. 

If the second sound is delayed only over the Tricuspid area, then only the right 
coronary blood supply time will be short. 
 
NOTE: In event the pulse rate is below 60 (Bradycardia) or above 90 (Tachycardia), 
measures should be taken to normalize the pulse rate before attempting to determine 
the coronary circulation. 
 
 
 



 



 
ADRENERGIC RECEPTORS 

 
 
Alpha Receptor Response Pattern: 
 
  Smooth muscle excitation and contraction is clearly seen in the response of blood 
vessels to one class of sympathomimetics epitomized by norepinephrine.  Thus, the 
receptor responsible for mediating this effect could be descriptively termed the smooth 
muscle excitatory. 
 
 
Beta Receptor Response Patterns: 
 
 
   Smooth muscle inhibition and relaxation is clearly seen in the response of blood 
vessels, bronchioles, gut and other organs to another class of sympathomimetics 
epitomized by isoproterenol.  This receptor could therefore be labeled the smooth 
muscle inhibitory receptor. 
 
   Certain organs, notably the heart, react to both classes of sympathomimetics with a 
single response pattern. However, in most cases the response is prevented by 
blocking agents which also block smooth muscle inhibitory or beta-receptors. Thus, 
even though the striated muscle of the heart is stimulated by sympathomimetics, the 
receptor involved seems mo7t closely related to the smooth muscle inhibitory receptor-
beta receptors. 
 
Endogenous Catecholamimes: 
Norepinephrine 
Epinephrine 
Dopamine 
 
Phenylalamine        Tyrosine  Dopa  Dopamine 
 
Vitamin C  Norepinephrine   Epinephrine 
Biof. 
 
 
 
   Cyruta Plus of Standard Process is used with excellent results to relieve 
headaches.  Could Cyruta Plus be increasing the norepinephrine which activates the 
alfa receptors of the smooth muscles of the head. 
 
   Vitamin C and D are known to increase blood pressure.  Could the above 
mechanism be working?  Vitamin D leads to increase blood calcium levels which is 



needed to stimulate the sympathic nervous systems which cause vasoconstrictions.  
The Vitamin C has to be the complex, not ascorbic acid. 
 
 
Metabolism and Excretion of Endogenous Catecholamines: 
 
   The major hepatic path ways of metabolism the circulating ephrine and 
epinephrine are under the control of Magnesium and Niacinamide (NAD) dependent 
enzymes.  Excretion is primarily by the kidney. 
 
 
CARDIOVASCULAR ACTIONS OF CATECHOLAMINES: 
 
 
Heart: 
   The direct effects of norepinephrine on the heart are identical to those produced 
when the sympathetic nerves to the heart are stimulated, i.e., an increase in sinoatrial 
(S-A) pacemaker rate (Positive chronotropic effect) and an increase in the strength of 
contraction of both atrial and ventricular tissue (positive inotropic effect). 
 
   Positive chronotropic effect: Norepinephrine is about equal to epinephrine but 
both are less effective than isporoterenol in producing the beta type response.  It can 
be demonstrated that the S-A node and all the other pacemakers, normal and ectopic, 
once established are stimulated and the effect is associated with an increased rate of 
diastolic depolarization and at high doses, a decreased resting potential. 
 
   In addition to their action on the S-A and A-V nodes, sympathomimetics increase 
conduction velocity and enhance the appearance of ectopic pacemakers.  Therefore, 
large doses given intravenously or in the presence of a sensitizing agent such as a 
hydrocarbon anesthetic can produce ventricular extrasystoles, tachcardia or even 
fibrillation. 
 
   In an organism with intact blood pressure buffering reflexes, the direct positive 
chronotropic effect is not seen, because the peripheral vasoconstriction produced by 
norepinephrine usually results in a marked increase of mean blood pressure. This in 
turn, brings about an increase in vagal firing and cardiac rate is reduced. 
 
   Positive inotropic effect: Norepinephrine is about equal to epinephrine but both 
are less effective than isoproterenol in producing this beta type response which affects 
both atrial and ventricular muscle. There is a decrease in the total time for systole in 
the cardiac cycle. The contractile machine becomes faster and there is an increase in 
the maximum tension reached. The efficiency of the heart is more likely to be 
increased by isouroterenol than with norpinephrine or epinephrine which may produce 
an increase, no change or even a decrease, depending upon the balance of alfa and 
beta effects or peripheral vascular versus cardiac actions. 
 



1. Beta Stimulation Causes Abnormal 1 to become a Normal 2, Graph 
 
2. G Complex and E2 of Standard Process. 
 
 
 
Vascular Beds: 
 
 
 
   Vascular smooth muscle, even though it may contain more beta than alpha 
receptors, responds to norepinephrine and other alpha agonists with only one 
response, constriction, thereby increasing the resistance of responsive vessels 
arterioles and precepillary sphincters. 
 
   Depending upon the vascular bed, beta agonists such as isporoterenol cause 
marked mixed effects.  Epiniphrine has both beta and alpha agonist activity and 
depending upon the dose, will produce either vasodialation (low)* or vasoconstriction 
(high). 
 
   Retro-orbital smooth muscle: This rather poorly defined muscle is contracted by 
sympathomimetics, resulting in the appearance of exophthalmos (forward protrusion of 
the eyeball.) 
 
   Relaxation of bronchiolar smooth muscle, a beta effect, is much more prominent 
with epinephrine or isoproterenol (more potent) than with norepinephrine.  Histamine 
constricts bronchiolar smooth muscle; spinephrine constricts it. (Some sweat glands 
especially in the area of the forehead, axillae, and palms and soles, have adrenergic 
receptors and respond to norepinephrine.) 
 
Most of the sweat glands, however, have cholinergic receptors. 
 
   *Epinephrine - vasodilation is most readily detected in skeletal muscle while 
vasoconstruction is more commonly seen in skin and splanchic vessels since the total 
peripheral resistance does not increase markedly, the mean blood pressure may not 
change as much as the systolic pressure, and diastolic pressure may even decrease.  
Pulse pressure usually increases markedly. 
 
 
Isoproterenol Hydrochloride (Isuprel-Synthetic): 
 
   It has been reported to occur naturally in some mammalian issues, but if present, it 
is there in very small quantities. 
 
   The vascular effects in the arterial tree are almost completely limited to 
vasodilation reflecting a high affinity for the smooth muscle inhibitory (beta) receptors 



and very little effect at the excitatory (alpha) receptor.  Because the vasodilation 
usually results in a lowering of mean arterial blood pressure, vagal tone does not 
reflexly increase and the direct positive chronotropic aetion of isoproterenol is not 
opposed. 
 
 
 
 
 
SECTION III FUNCTIONS OF THE NERVOUS SYSTEM 
 

TABLE 13-1 
 

Responses of effector organs to autonomic nerve 
 

Impulses and circulating catecholamines 
 

EFFECTOR 
ORGANS 

CHOLINERGIC 
IMPULSES 
RESPONSE 

ADRENERGIC IMPULSES 
RECEPTOR TYPE                   
RESPONSE 

Eye Radial muscle 
iris 

 a Contraction 
(mydriasis) 

Sphincter muscle 
iris 

Contraction (miosis)   

Ciliary muscle Contraction for near 
vision 

B Relaxation for far 
vision 

Heart S-A Node Decrease in heart 
rate; vagal arrest 

B Increase in heart 
rate 

Atria Decrease in con-
tractility, & (usually) 

increase in 
conduction velocity 

B Increase in 
contractility and 

conduction velocity 

A-V Node and 
conduction system 

Decrease in 
conduction velocity 
A-V Block 

 Increase in 
conduction velocity 

Ventricles  B Increase in 
contractility, 

conduction velocity, 
automaticity, & rate 

of idiopathic 
pacemakers 

Blood vessels 
Coronary 

 A 
B 

Constriction 
Dilatation 

Skin & mucosa  A Constriction 
Skeletal muscle Dilatation A 

B 
Constriction 
Dilatation 



Cerebral  A Constriction 
(slight) 

Pulmonary  A Constriction 
Abdominal viscera  A 

B 
Constriction 
Dilatation 

Renal  A Constriction 
Salivary glands Dilatation A Constriction 

Lung 
Bronchial muscle 

Contraction B Relaxation 
 

Bronchial glands Stimulation  Inhibition? 
Stomach 
Motility an tone 

Increase B Decrease (usually) 

Sphincters Relaxation (usually)  Contraction 
(usually) 

Secretion Stimulation  Inhibition? 
Intestine  
Motility and tone 

Increase a, B Decrease 

Sphincters Relaxation (usually) A Contraction 
(usually) 

Secretion Stimulation  Inhibition? 
Gallbladder & ducts Contraction  Relaxation 
Urinary bladder 
Detrusor 

Contraction B Relaxation 
(usually) 

Trigone & sphincter Relaxation A Contraction 
Ureter  
Motility and tone 

Increase?  Increase (usually) 

Uterus Variable a, B Variable 
Male sex organs Erection  Ejaculation 
Skin  
Pilomotor muscles 

 A Contraction 
 

Sweat glands Generalized 
secretion 

 Slight, localized 
secretion 

Spleen capsule  A Contraction 
Adrenal medulla Secretion of 

epinephrine & 
norepinephrine 

  

Liver  B Glycogenolysis 
Pancreas Acini Secretion   
Islets Insulin secretion A 

 
B 

Inhibition of insulin 
secretion 
Insulin secretion 

Salivary glands Profuse, watery 
secretion 

A Thick, viscous 
secretion 

Lacrimal glands Secretion   
Nasopharyngeal 
glands 

Secretion   



Adipose tissue  B Lipolysis 
Juxtaglomerular 
cells 

 B Renin secretion 

 
 
P. 152 Review of Medical Physiology by Garong, Fifth Edition, Lange Medical Pub., 
Los Altos, CA. 
 
Section III Functions of the Nervous System Table 13-1 Responses of effector organs 
to autonomic nerve impulses and circulating catecholamines. 
 
 
 
 
Note: 
Coronary blood vessels: 
 
      Alfa (a) Receptors respond to B Complex Standard 
      Process Lab.  Cause construction. 
 
      Beta (b) Receptors respond to G Complex Standard 
      Process Lab.  Cause dilation. 
 
 
 
 



 
 

**IONIC CALCIUM BLOOD LEVELS 
 
TOTAL CALCIUM 
 
10mg/ 100 cc of blood 
Non-diffusible Calcium = 42% 
Globulin = 19% 
Albumin = 81 % 
Albumin levels parallel Cholinesterase (ChE) 
Both are produced in the liver 
Diffusible Calcium = 58% 
Ionic Calcium = 1.16 MM 
Complexed Calcium = .15 MM 
HCO3 = .07 MM 
PO4 = .04 MM 
Citrate = .04 MM 
 
 
 



 
 

CALCIUM POOLS 
Ca-P Complex Reserve 

 
        
 
 
 
 
 
 
 
DIET  
P Unsaturated Fats (Vit. F) 
 
 
Ca HCl, PTH, Glycine,  
Lycine, Vit. D 
                        
 
 
 
 
                     Small amounts of  
                     A, D, C, Zn, Estrogen  
                     ACE. Osteoblasts  
                     Produce phosphatase  
                     Kidney energy 
 
 
 
 
 
 
BONE LOSS 
 
Decreased osteoblasts causes osteoporis. Low Vit.  D reduces available P which 
causes rickets. Large amounts of Vit. D, PTH, Vit. A, Heparine, T. G., Thyroid, Ant.  
Pit. with low estrogen.  This causes phosphatase to spill into blood causing possibly 
arteriosclerosis. 
 
Book reference: A Discussion of the Forms of Blood Calcium by Royal Lee and 
William Hanson pub.  Lee Foundation. 
 

Ca-P 
Complex 
Reserve 

Ca-P 
Complex 

Protein 
Reserve 

P Pool 

Ca++ 
Pool 

FORMS 
BONE 

Ca++ in Tissues 
Used for: Muscle 
Nerves 

Excretion of Ca++ K. Mg both 
displace blood ICa++ leading 
to increased excretions of 
Ca++ in the urine Blood Acid 
pH causes increased levels of 
ionic Calcium in blood 

Blood 
Vit. F, PTH 

Vit. C 

Vit. D 



 
**DIET pH CONTROLS 

 
DIETS 

 
  Positive (+) Foods: Proteins, acid fruits (citrus and tomatoes) 
 Negative (-) Foods: Carbohydrates, fats, starches, sugars 

· Acid Foods: Meat, grains, (except millet and buckwheat), fats?? 
 Alkaline Foods: Fruits, vegetables, true nuts, buttermilk 
1. When positive (+) foods are eaten, the cell responds in the following way: 
  (+) Cations foods of proteins, acid fruits (citrus and tomatoes), grains except millet  

     and buckwheat 
I.C. Buffer 
System Plus H+ 
 
 
H+ ion is excreted into E.C. fluids.  To buffer this   H+ the kidney reabsorbs HCO3 - 
E.C. HCO3 to    to as much as 27 M Eq/l (normal E.C. = 24 M Eq/l of HCO3) plus    H+ 
excretion by kidney in exchange for Na+ 
 
40 to 60 M Eq of excess non carbonic acid has to be buffered daily due to the 
catabolism of proteins and phospholipids. 
 
(+) Foods or cation foods which are involved in the non carbonic acid system of pH 
are: 
Protein foods 
 
    Especially from sulfur-containing foods: 
·      Cystein 
·      Cystine 
       Methionine with the end result a rise in sulfuric acid 
       Phospholipids which forms phosphoric acid 
(Note: Exercise produces lactic acid intracellularly that loads more acid into the blood 
to be buffered by HCO3). 
 
 
  Minimal pH that the urine can reach is 4.4   H+ + NH3    NH4

+ (acid form = 
ammonium) 
                               NH3 (base form = ammonia) 
 
 
  Excess H+ in blood is picked up by NH3 and excreted in the urine as NH4

+. NH4
+ 

does not cause the pH of the urine to fall.  This conversion of H+ + NH3 @ NH4
+  by the 

kidney cells is under control of Vitamin A. 
 
 



  The excretion of H+ by the kidney is also under:  
     The control of K+ concentration.  If K is T the H+ excretion is inhibited.  
       (weak adrenals-stress) 
       The control of Na+ concentration. If Na+ is  the H+ cannot be exchanged 

and the pH of blood will remain acid. (weak adrenals) 
    Drugs that function as carbonic anhydrase (CA) inhibitors reduce the capacity 

of the kidney to secrete H+ (Diamox is an e.g.). 
 
  The diuretic effect of C.A. inhibitors is on the distal convoluted tubules of the kidney 
C.A. makes available H+ in the renal tubular cells which can be secreted into the 
tubule in exchange for Na which is consequently conserved. 
 
  In the absence of C.A. function Na is lost in spite of increased K for Na exchange. 
Thus, sodium, potassium and especially bicarbonate in the urine; urine  pH goes u                              
C.A. Thus, these agents limit their own diuretic effects a pH change which makes C.A. 
activity less important for Na reabsorption. C.A. requires Zinc. 
 
  Secretion of aqueous humor by the ciliary body apparently involves C.A. Inhibition 
of C.A. therefore reduces the production of aqueous humor and makes control of intra 
ocular pressure in early simple glaucoma more feasible. 
 
   Toxic effects of C.A. inhibitors are: 
Dizziness, drowsiness, gastrointestinal distress, alergic skin reactions, blood 
dyscrasias and crystalluria. 
 
II. When negative (-) foods are eaten the cell responds in the following way: 
 (-) Anion foods of fruits of non-citrus acid, vegetables, lactates, citrates and 
isocitrates, millet and   buckwheat grains are usually alkaline forming 
 
I. C. Buffers System H+ + (-) =   H+ + HCO3 
 
E. C. = 24 M eq/l of HCO3 
E. C. HCO3 (Bicarbonate ion) 
Blood pH (alkaline) 
BOOK REFERENCE: 
Acid-Base Regulation: 
Its Physiology and Pathophysiology by Masora and Siegel.  Published by W B. 
Saunders 
 



FORMULA 1 
 

**AUTONOMIC NERVOUS SYSTEM CONTROLS FOR 
BALANCING BODY CHEMISTRY WITH NUTRITION 

 
ACh      CAUSES:  
  Blood vessels of smooth muscles 
relax causing vasodilation which can 
cause headaches 
  Numbness feeling or crawling  
  C.N.S. allergies, psychosis 
convulsions 
  Cold feeling 
  Increase salivation with minerals 
  Asthma-due to weak lung target 
structure 
  Heart pains with no deposits. ACh   
vessel dilation - BP      SNS reflex     
vessel constriction  
 heart pain  
                                        
                   
 
 
 
 
 
 
 

 
 
 

The mucins of Gland excretions is 
under control of: 

 
Bile    (Vit. A)    Iodine 
 
Thickens mucins  Makes mucins 
watery 
 
 
PSNS CAUSES: 
  Glands to excrete 
  Smooth muscles to contract 
  Smooth muscles of blood vessels to  
   dilate 
 
Muscarinic 
  Cardiac muscle to contract 
 
 
 
 

                     
 
 ACh+ (Acetylcholine)    (Cholinesterase) ChE 
 
 Precursors:       Precursors:   
             
 B1, Mn, P.A., Mg  PSNS        
         B3, B2 
                (E2, B6, Ca, Mg, Vit C, Vit E, 
P.A.) 
             
        ChE controls the synapse. 
             
        Test for both: 
             
        Cholinesterase RBC 



             
        Cholinesterase serum 
 
SNS (Noradrenaline)            
 
 
Ca++ 
Copper 
Hesperidin as found in Vitamin C 
Complex 
Phosphorus 
Unsaturated fatty acids 
Iodine 
Lung glandular extract 
Adrenergic 
Alkaline forming 
Anterior Pituitary 
Atropine (is anti ACh, none nicotinic) 
Phenylalanine forms Tyrosine which 
forms dopa and 
  dopamine to form noradrenaline 
which forms adrenaline 
Tyrosine needs Vitamin C, and copper, 
and Tyrosinase which is found in  
  raw mushrooms and raw potatoes  
Noradrenaline nerves are not built to 
destroy noradrenaline at the site of its 
action like ACh.   
 Some goes into the bloodstream, 
some goes back into granules storage 
Pepsin and chymotrypsin break 
proteins down to phenylalanine to form 
tyrosine 
 
 
 
 
 

(Cholinergic) PSNS 
K+ 
Acid forming 
Pancreas 
Vagus nerve 
Tryptophan forms niacin (B3) 
Pepsin and chymotrypsin break 
proteins down to form tryptophan to 
form niacin 
Cholinesterase inhibitors (insect 
sprays) cause ACh levels to increase 
 
 
Nicotinic 
 
 
Skeletal Muscle 
    Ca++           ACh 
 
Controls contraction    Controls 
synapse  
 
Magnesium causes relaxation of 
skeletal muscles by displacing Ca++ 
Myasthenia gravis is treated by 
decreasing the cholinesterase (ChE) 
which causes the acetylcholine (ACh) 
to increase.  The increased ACh 
causes the muscles to then fire and 
contract. 
 
 
 
 
 

 
 
 
Book Reference: A Synopsis of Pharmacology by Sutherland.  Pub.  Saunders - 
Lecture Formulas.  R. J. Peshek, D.D.S.,  
7759 California Avenue, Riverside, CA (714) 688-2733. 
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