


CAlTI'ION 

This is one of a series of pamphlets published by 
the Allied Educational Foundation in association 
with the New York Cardiac Center, non-profit 
organizations, as a public service to acquaint tbe 
general public with some of the latest activities 
studies and developments in medical and nutri
tional fields. Each writer is permitted the widest 
latitude to present the information in a form thal 
can be readily understood by those not acquainted 
with technical or medical terms. 

It should be emphasized, however, that this 
pamphlet is for educational and informatioa.al 
purposes only. The Allied Educational Founda
tion and The New York Cardiac Center do not 
endorse, sponsor or recommend any treatment, 
diet, or procedure, expressed or implied, con
tained herein whatsoever. All readers are 
cautioned and warned that no treatment of a.oy 
kind or nature should be undertaken except at the 
direction and continuous supervision of a 
physician, preferably one specializing in that field 
of interest. 
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INTRODUCTIOII 

Every time the second hand of the clock sweeps 
full circle. a victim falls. Coronary heart disease 
holds its spot today as king killer without even 
being seriously threatened. 

Simultaneously it is one of the great unsolved 
mysteries in medicine. While theories abound and 
hypotheses are rife. positive proof remains meager. 
Studies have been made of the correlation between 
disease and a veritable potpourri of factors. such 
as age, sex, race, ethnic background, economic 
status, family history, body build, personality 
type, emotional tension, physical inactivity. 
occupation. caloric intake, cigarette smoking. 
obesity. the softness of water supply. alcohol and 
even coffee ingestion. 

Which of these factors are basic to the develop
ment of disease. and which are merely catalytic to 
the process remains to be seen. But some of the 
answers to this king-sized puzzle are being 
found -almost daily- in the laboratory. Scientific 
experiments have opened new horizons. Con
tinued research may yet enable us to find a way 
where up to now there has been no way. 

But preventing fire is no less important than 
putting it out. The laboratory has become the front 
line in the continuing battle against disease. Tests 
have been developed in the diagnosis of disease as 
well as in measuring progress against it. Perhaps 
the most sophisticated and highly developed of 
these laboratory procedures-certainly the most 
commonly used and most valuable - are tests of 
blood and urine. 

What these tests are, how they are performed 
and their function are set forth in crisp, exact 
prose. This may not be the last word on these two 
valuable body fluids but no study tells us so much 
and in such understandable language as does this 
brochure. 



ABOUT THOSE 
BLOOD AND 
URINE TESTS: 
WHAT THEY 
SHOW 

As aids in the diagnosis of disease - and in 
measuring progress against it- modern medicine 
has available a vast array of laboratory tests. 
Among the most commonly used and most valu· 
able are tests of blood and urine. 

Quite possibly you have wondered what really 
can be learned from studies of blood and urine. 
And if you have seen the results of tests made 
either routinely or in the course of illness. you 
may have been puzzled by the results and even by 
the names of the tests. 

This booklet is meant to remove the mystery- to 
provide an understanding of the nature and pur· 
pose of the most commonly used blood and urine 
studies and what the results mean. 

Just a word, first, about why studies of blood 
and urine are so valuable - what it is about these 
two body fluids which makes them so revealing. 

Blood, of course, is the transport medium of the 
body. Pumped out of the heart and circulating 
through thousands of miles of blood vessels, it 
carries oxygen from the lungs to body tissues and 
brings back carbon dioxide from the tissues to the 
lungs. It transports nutrients from the digestive 
system to the tissues and removes waste products 
to the kidneys. It distributes hormones. And it 
carries antibodies and its own white cells which 
act against bacteria and other infectious agents. 

When a sample of blood is removed from the 
body and studied in a laboratory, it can be sepa· 
rated into two main parts. About 55 per cent of the 
blood is plasma, a watery fluid. The remainder is 
made up of solid particles- red blood cells, white 
blood cells, and platelets. 
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Red Cells 

The red cells are so small that 5 million of them 
may be contained in a pinhead·size speck of 
blood. Each has a life of about four months after 
which , worn out, it breaks up in the blood. In any 
one second, a million red cells are wearing out 
and another million replacements are formed in 
the bone marrow. 

Colorless when first produced, the red cells get 
their characteristic color when, just before enter· 
ing the bloodstream, they acquire hemoglobin, a 
chemical combination of an iron pigment and 
protein. It is the hemoglobin that actually holds 
and carries oxygen and carbon dioxide. 

White Cells 

The white cells are larger and less numerous but 
there are still billions of them-about one for 
every 600 or iOO red cells. The white cells can 
advance upon any invading disease organisms and 
flow around and ingest them. The thick yellowish 
fluid known as pus is made up of dead bacteria 
and dead white cells. 
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Platelets 
Blood platelets are smaller than the red cells 

and morn numerous than white cells. They are 
concerned with clotting of blood. When a blood 
vessel is cut. platelets concentrate at the site of 
injury and trigger a complex chemical process that 
results in clotting to stop loss of blood. 

Blood Plasma 
The plasma is about 90 per cent water. The 

remainder of it consists of hormones. disease
fighting antibodies, minerals such as calcium, 
sodium, potassium and phosphorus, and plasma 
proteins. The plasma proteins include serum 
globulins needed for the manufacture of anti
bodies, fibrinogen (one of the clotting chemicals), 
and albumin which is important in nutrition of 
the body. 

Thsts of the blood can reveal many things. For 
example, when the number of red cells is too small 
or the red cells contain abnormally low amounts 
of hemoglobin, body tissues receive Inadequate 
amounts of oxygen and as a consequence are un
able to bum their supplies of fuel so that the body 
does not get the energy it needs. This condition is 
called anemia. When the numbers of white cells 
are increased, it is an indication that the body is 
combatting an infection. 

Abnormalities 
Abnormalities in the levels of proteins and other 

materials in the plasma often accompany certain 
diseases and help in their diagnosis. 

And when various tissues of the body are 
affected by disease. they may release into the blood 
excessive amounts of certain enzymes and the 
presence of these can be useful in diagnosis. 

If you consider that the urinary tract is one of 
the main waste disposal systems of the body, it is 
no wonder that urinalysis-tests on a urine 
sample - can reveal so much. It has been observed 
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that if you want to know about how a family 
lives - its diet, thrift, care in food preparation, 
economical and efficient use of food and much 
else-:you will do well to examine the family 
garbage pail. 

Urine Tests 
Similarly, study of urine can provide much 

information on the state of the body. Urine 
contains many things which belong there in 
normal amounts. A little glucose, or sugar, for 
example, is always present-but not in such 
quantities as found in an untreated diabetic. The 
presence of albumin suggests that something is 
wrong, perhaps with the kidneys which should 
keep it in circulation and prevent its loss. The 
presence of pus indicates infection in the urinary 
tract; the presence of blood raises tho problem of 
where and why bleeding is occurring. 

In addition to their value in helping to diagnose 
disease, blood and urine tests, it is important to 
emphasize, are also often of value in measuring 
the progress of a patient recovering from disease. 
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A WORD ABOUT 
NORMAL AND 
ABNORMAL LEVELS 

In the discussions of the various commonly 
used blood and urine tests that follow, you will 
find ranges of normal values. 

The ranges given are frequently used but there 
often are some variations between different 
laboratories in what is normal range. Your 
physician can tell you if the laboratory he uses has 
values which differ significantly. 

Minor departures from normal ranges either 
way-up or down-may not be significant. For 
example, a normal red cell count for a woman is 
in the range of 4. 2 to 5.4 million red cells per cubic 
millimeter. When a test shows a count of 4.0 mil
lion, it doesn't immediately signify that a woman 
is anemic. The difference between 4.0 and 4.2 
million lies within the standard, expectable error 
of the count. 

It is only when there is a major departure from 
nonnal range that a test finding is significant. 

AN IMPORTANT 
WORD ABOUT 
INTERPRETING 
TESTS RESULTS 

Laboratory tests are supplemental aids, not 
diagnostic in themselves. 

They cannot replace-and the information 
given here about them is certainly not meant to 
replace-the trained clinical judgment of the 
physician. 

Each test has to be judged in the light of the 
patient's whole clinical picture. To take a very 
simple example, an increase in white blood cells 
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suggests that an infection is present. But where is 
it? How serious is it? 

Tests are valuable only when they are combined 
with an evaluation of the patient's symptoms, 
physical examination, and study of the patient's 
medical history. 

Only when all of these are weighed can a valid 
diagnosis be arrived at. 

HEMATOLOGY 
(BLOOD COUNTS) 

Hematology is the study of blood. A routine 
hematological examination consists of counts of 
the red and white blood cells and an estimation of 
hemoglobin content. Sometimes, other estima
tions may be inade, such as the hematocrit which 
shows the ratio of cell volume to plasma volume. 

7 



Red 
cell 
count 

The normal number of red 
cells is in the range of 4.6 to 
6.2 million per cubic milli
meter in men; 4.2 to 5.4 mil-
lion per cubic millimeter in 

women; and 4.5 to 5.1 million per cubic millimeter 
in children. Red cell numbers are decreased in 
some anemias- and sometimes this may be the 
result of chronic bleeding because of excessive 
menstruation or hemorrhoids. Red cell numbers 
are increased in polycythemia. One form of poly
cythemia involves an overgrowth of the cell
forming tissues in the bone marrow and may 
require bloodletting or use of radiation therapy. 
A second form represents the body's attempts to 
compensate for oxygen deficiency such as may 
occur with chronic lung and heart disorders or 
from living at high altitudes, and this is relieved 
by treating the underlying disorder. 

White 
cell 
count 

Normally, blood contains 
5,000 to 10,000 white cells 
per cubic millimeter. The 
count gQes .above this range 
when infection is present 

and reflects the body's efforts to combat the 
infection. When there is a marked fall in the 
numbers of white cells, it is commonly because of 
damaging effects of a drug or chemical on the 
bone marrow leading to a depression in the form
ation of white cells. Treatment is aimed at 
immediate withdrawal of the drug or chemical. 

Hemoglobin This oxygen-carrying com-
ponent of the blood makes 
up about 33 per cent of the 

red cell. Normally, there are 13 to 16 grams of 
hemoglobin per 100 milliliters of blood for men 
and 12 to 15 grams per 100 milliliters for women. 
When the amount of hemoglobin is markedly 
below these ranges, anemia is indicated. This 
finding especially if the red cell count is in the 
normal range, may indicate that there is a 
deficiency of iron, needed to form hemoglobin, 
which may be the result of inadequate intake of 
the metal in the diet. 
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Hematocrit By spinning a sample of 
blood, the cellular elements 
can be separated from the 

plasma and the ratio of cell volume to plasma 
volume can be determined. This is called the 
hematocrit. It can be expressed as cubic milliliters 
of packed cells per 100 milliliters of blood or as a 
percentage. The normal range is 42 to 50 per cent 
for men and 40 to 48 per cent for women. By 
providing information about the number of red 
cells, the hematocrit serves as a check on the red 
cell count. It also provides some information 
about the size and functioning capacity of the red 
cells, when used in conjunction with the other 
tests. Anemia is indicated when the hematocrit is 
below normal range. 

Additionally, several other measurements may 
be made: 

MCH(Mean 
Corpuscular 
Hemoglobin) 

This is a measure of the 
content of hemoglobin in an 
average individual red cell. 
The normal range is about 
2:7 to 31 micromicrogra.ms. 
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MCHC (Mean 
Corpuscular 
Hemoglobin 
Concentration) 

MCV (Mean 
Corpuscular 
Volume) 

This is a measure of the 
average hemoglobin concen
tration per 100 milliliters of 
packed red cells. The nor
mal range is about 32 to 36 
grams per 100 milliliters. 

This is the average volume 
of individual red cells. The 
normal range is about 82 to 
92 cubic microns. 

The three measurements can be helpful in the 
diagnosis of various types of anemia. For example, 
their values are increased in pernicious anemia 
which may require treatment with vitamin 812. 
Decreases of the values occur in other anemias 
such as the anemia resulting from inadequate 
supply of iron. 

BLOOD 
CHEMISTRY 

Chemical analyses of various substances in the 
blood are done to determine changes which may 
reflect disturbances in the body's functioning. 

Calcium Calcium is the most abun-
dant mineral in the body. A 
constant level of a small 

amount of calcium in the blood is needed for 
certain important body functions, including 
maintenance of the heart beat, clotting of blood, 
and normal functioning of muscles and nerves. 
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The normal range of calcium in the blood is 
about 8.5 to 10.5 milligrams per 100 milliliters for 
adults, slightly higher for children. 

The parathyroid glands, two pairs of small 
glands located near the thyroid gland, produce a 
hormone which controls the metabolism of cal
cium and also of phosphorus in the body. When 
calcium in the blood exceeds the normal range, it 
may indicate hyperparathyroidism, or excessive 
activity of the glands. Lower than normal levels 
may indicate hypoparathyroidism, or inadequate 
gland activity. 

Calcium levels may be elevated in a number of 
other conditions: multiple myeloma, a bone mar
row cancer; spread of cancer from elsewhere to 
bone; sarcoidosis, a disorder that may affect bone; 
leukemia; Addison's disease in which the adrenal 
glands do not function normally. Prolonged 
immobilization and vitamin D intoxication from 
excessive intake of the vitamin also may elevate 
calcium levels. 

Reduced levels of calcium in the blood may 
occur with kidney disease; acute pancreatitis, an 
inflammation of the pancreas; and osteomalacia, a 
softening of the bones which may be caused by 
vitamin D deficiency. 

Phosphorus Phosphorus (see also 
Calcium, above), in com
bination with calcium, 

oxygen and hydrogen, forms the substance of 
bones. It also plays an important role in cell 
metabolism. 

It is tested for because its relationship with 
calcium makes its measurement useful in the 
diagnosis of parathyroid conditions and some 
bone diseases. 

The normal range of phosphorus in the blood is 
about 3.0 to 4.5 milligrams per 100 milliliters. In 
infants during the first year, the level may be as 
high as 6.0 milligrams per 100 milliliters. 
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BUN 
(blood urea 
nitrogen) 

Urea nitrogen is a waste 
product left after the body 
has made use of protein. 
Normally, it is excreted by 
the kidneys and given off in 

the urine after being carried to the kidneys by the 
blood. 

There is always some urea nitrogen in the blood 
and the normal range is about 8 to 25 milligrams 
per 100 milliliters. 

When, however, the kidneys are affected by 
disease, they may fail to remove enough of the urea 
from the blood and measurement of the· BUN in a 
blood sample will show a higher-than-normal 
level. 

The BUN also may be elevated under some other 
conditions: when the body becomes dehydrated as 
the result of inadequate intake of water or excess 
loss because of prolo~ged fever. diarrhea, vomit
ing or severe injury; when there is massive gastro
intestinal bleeding; or when there is excessive 
breakdown of proteins in the body as may occur in 
infections, diabetes, and some cancers. 

The BUN is depressed when there is severe liver 
disease or malnutrition. 

Creatinine Creatinine is a nitrogenous 
compound which is formed 
in muscle in small amounts. 

Normally, it passes into the blood which carries it 
to the kidneys to be excreted in the urine. 
Normally, too, there is always a small amount of 
the compound in blood in a range of about 0.7 to 
1.5 milligrams per 100 milliliters. 

When a test for creatinine in the blood shows 
amounts significantly above the normal range, it 
suggests that kidney function may be disturbed. 

Although the creatinine test is valuable for pro
viding an indication of kidney function, it is not 
sensitive to early kidney damage. It also responds 
more slowly than the BUN (see BUN above) to 
treatment of kidney failure by hemodialysis, or 
machine cleansing of the blood, for example. 
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By considering creatinine and BUN levels 
together, a better idea of what is happening may be 
obtained. When, for example, the BUN is elevated 
but there is only slight to moderate elevation of 
creatinine, it suggests that the retention of urinary 
waste products in the blood may be only transient 
(as might be caused by dehydration) and there is 
no important kidney damage. 

Uric acid Uric acid is the end product 
of the body's handling of 
purines, which are com

pounds found in many foods, especially in kidney, 
liver, sweetbreads, sardines, anchovies and meat 
extracts. 

It is normally present in blood in a range of 
about 3 to 7 milligrams per milliliter and is 
excreted in the urine in amounts of a little less 
than 1 gram a day. 

In gout, which involves a disorder of the body's 
handling of purines, uric acid is retained in the 
blood in excess amounts. Salts of uric acid, called 
urates, may be deposited in the joints and in car
tilage, where they form lumps called tophi. Uric 
acid crystals also may predispose to the formation 
of kidney stones. 

Thus an elevation of uric acid in the blood 
beyond normal range is significant in the diag
nosis of gout which now can be treated effectively 
with probenecid or other medications which 
promote the urinary excretion of uric acid. 
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Glucose Glucose is a simple sugar 
into which carbohydrates 
in the diet-sugars and 

starches-are converted after digestion. It is a 
normal constituent of the blood and the normal 
level of glucose is 70 to 100 milligrams per 100 
milliliters in a blood sample taken two hours after 
a meal. 

A higher-than-normal level (hyperglycemia) 
may indicate diabetes-or, rarely, another problem 
such as an overactive thyroid or pituitary gland. 

A lower-than-normal level (hypoglycemia) may 
result from a kidney or liver disorder, under
functioning of the pituitary gland, or an uncom
mon condition called hyperinsulism in which the 
body produces too much insulin. Low blood sugar 
also may be the result of excessive insulin 
administration in the treatment of diabetes. 

When the glucose level is found to be signif
icantly elevated-usually above 120 milligrams 
per 100 milliliters-a special study, called a 
glucose tolerance test, is usually done. In the 
standard glucose tolerance test, the patient must 
be in a fasting state and a blood sample is taken for 
measurement. Then 100 grams of glucose are 
given, either dissolved in water and flavored with 
lemon juice, or in a carbonated drink or gelatin 
preparation. At hourly intervals for several hours, 
blood samples are taken for measurement. 
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There are various methods for diagnosing dia
betes on the basis of the glucose tolerance test. In 
one frequently used method, the glucose values in 
samples taken immediately after fasting and then 
at 1, 2 and 3 hour intervals after the taking of 
glucose are added together. If the glucose level in 
the blood , thus totalled, ls 500 or more, diabetes 
is indicated. 

Albumin Albumin, which is formed 
principally in the liver, is a 
vital protein in blood 

plasma and in fact accounts for about four
sevenths of total plasma protein. 

It serves as a transport substance. It is also an 
important factor in regulating the normal 
exchange of water between the blood plasma and 
the intercellular compartment which is the space 
between cells in body tissues. An abnormal drop 
in the amount of albumin in the plasma leads to 
an increase in the flow of water into the cellular 
compartment which, if severe enough, becomes 
apparent as edema, or swelling and waterlogging 
of tissues. 

The level of albumin in the plasma is normally 
in the range of 4.0 to 5.0 grams per 100 milliliters. 

When the level falls much below the normal 
range, it can be caused by any of a number of 
problems: kidney disease, liver damage, severe 
burns or malnutrition. With kidney disease, 
albumin may be lost in the urine for failure of the 
kidneys to filter it out and return it to the blood. 
With liver damage, the production of albumin may 
be reduced. With severe bums, albumin may be 
lost through the burned skin. 

The measurement of albumin is often helpful in 
diagnosis and also in providing an indication, 
through a rise toward normal level. of improve
ment from treatment. 
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Bilirubin Bilirubin is a pigment that 
is produced from the hemo
globin in red blood cells 

when the cells, after a normal lifespan , break 
down. The pigment is duly excreted by the liver 
along w1th bile. After storage in the gallbladder, 
the bile and pigment are released into the small 
intestine where the bile helps in the digestion of 
fats, and the bilirubin is excreted in the feces. 
Normally, about 260 milligrams of bilirubin are 
produced each day and 99 per cent of it is excreted 
in the stoo l and the remaining 1 per cent in the 
urine. 

If the liver fails to excrete bile or the bile ducts 
become obstructed as the result of gallstones, 
tumors. or infection. an increased amount of bili
rubin appears in body fluids and may lead to 
jaundice, with its yellowness of skin and eyes 
which may come on so slowly that it is not 
immediately noticed. 

Another kind of jaundice occurs when there is 
excessive destruction of red blood cells (hemolytic 
anemia ) as the result of industrial poisons or 
sensitivity to some drugs. The greater the destruc
tion of red cells and release of hemoglobin to be 
converted into bilirubin, the greater the amount of 
the pigment in body fluids. 

The laboratory test for determining the level of 
bilirubin in the blood is helpful in diagnosing 
liver disorder and hemolytic anemia. 

The test measures the total bilirubin which 
consists of what is called "free" bilirubin (meaning 
the pigment on its way in the blood to be pro
cessed in the liver) and "direct" bilirubin (meaning 
the pigment which has been processed by the 
liver). 

The normal rnnge is 0.00 to 0.1 milligrams per 
100 milliliters for direct bilirubin and 0 .2 to 1.4 
milligrams per 100 milliliters for total bilirubin. 

The two measurements help in diagnosis. Only 
the total bil irubin is elevated above normal in 
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hemolytic anemia. Both total and direct bilirubin 
arc elevated in liver cell injury. retention of bile 
within the liver. and obstruction of bile flow after 
bile leaves the liver. 

SGOT 
(serum glutamic 
oxalacetic 
transaminase) 

An enzyme called gluta1nic 
oxalacetic transaminase is 
normally present in blood 
and also in various tissues. 
especially the heart, liver 
and skeletal muscles. 

The normal blood level of SCOT, as the enzyme 
is called when it is in the blood . is in the range of 
10 to 40 micrograms per 100 milliliters. 

The level rises after the tak10g of some drugs 
such as aspirin . codeine aud cortisone. 

It is 1 also elevated in some heart. liver and 
muscle diseases. 

In almost all patients after a heart attack, the 
SCOT level begins to rise within 12 hours, peaks 
at 2 to 4 times normal level in 24 hours, then 
returns to normal in 4 to 7 days Thus. if there is 
any doubt that a patient may have suffered a heart 
attack-and such an attack is not always 
obvious a blood test showing the charaderistic 
pattern of elevation of SCOf IS helpful in 
diagnosis. 

The SGOT rna) be elevated, too, in other 
diseases in which the h1:1art muscle is damaged
as in the inflammation of the muscle which may 
be produced by rheumatic fever or viral or 
bacterial infection. 

The SGOT is greatly increased. too. when there 
is damage to the liver such as may be suffered as 
the result of hepatitis or carbon tetrachloride 
poisoning. The level rises moderately in other 
situations: cirrhosis of the liver. the spread of 
cancer from an original site. obstructive jaundice. 
and inft!ctious mononucleosis (also known as 
glandular fever). 

The SCOT level is also elevated in muscle 
diseases such as some forms of mu scular dys
trophy. dermatophyositis (a disease involving 
inflammation of the skin and muscles), and in 
crush injury of muscle. 

17 



SGPT 
(serum glutamic 
pyruvic 
transaminase) 

This is another enzyme 
which is present, much as 
is SGar, in blood and 
various tissues. An in
crease in its level in the 

blood provides the same information as does an 
increase in SGar level. SGPT measurements are 
no longer done routinely. 

Alkaline 
Phosphatase 

Alkaline phosphatase is an 
enzyme found in bone, liver, 
kidney, adrenal glands and 

other tissues and in small amounts in the blood. 

The level in the blood varies with age. The 
normal range is 2.0 to 4.5 units in adults; 14 units 
in infants; and 5 units in adolescents. During the 
last three months of pregnancy, the level com
monly rises to twice the norm, then returns to 
normal again in 2 to 3 weeks after childbirth. 

Measurement of alkaline phosphatase in the 
blood can be helpful in diagnosis. The level is 
moderately to markedly elevated in obstructive 
jaundice and in biliary cirrhosis (cirrhosis of the 
liver caused by retention of bile). It is slightly to 
moderately raised in hepatitis and infectious 
mononucleosis. It is elevated, too, when cancer 
spreads from elsewhere to bones, and in some 
bone disorders such as rickets, osteomalacia (a 
softening of bone in adults which is much like that 
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of rickets in a child), and osteitis deformans (an 
uncommon chronic bone disease of unknown 
cause that makes bones abnormally soft and 
large). 

LDH (lactic Lactic dehydrogenase is an 
dehydrogenase) enzyme found in many body 

tissues including the heart, 
lungs, liver and muscles. 

It is normally present in blood in a range of 60 
to 100 units per 100 milliliters. But when there is 
damage to tissues, elevated levels of the enzyme 
appear in the blood. 

Thus, measurement of LDH in blood can point 
to such damage. And when it does, it is possible 
in the laboratory to separate the total blood LDH 
into 5 components. And by analyzing the pattern 
shown by the components, it is often possible to 
differentiate between various diseases such as 
malignancy, heart attack, pernicious anemia, 
muscle dystrophy, and pulmonary infarction 
(obstruction of a lung blood vessel). 

Amylase This is another enzyme 
whose measurement in the 
blood can be helpful in 

diagnosis. The normal level of amylase in the 
blood is in the range of 4 to 25 units per milliliter. 

The level is elevated almost immediately after 
the onset of acute pancreatitis (inflammation of 
the pancreas). It is also raised for periods of weeks 
or even months after the development of a pan
creatic pseudocyst (rupture of a pancreatic duct 
and accumulation of pancreatic juices in the 
abdomen). 

The amy lase level also rises in peritonitis 
(inflammation of the membrane lining the walls of 
the abdomen), perforated peptic ulcer, intestinal 
obstruction, and other diseases which may affect 
the pancreas or the ducts of the pancreas. Inflam
mation of the salivary glands-as in mumps-also 
increases the level of amylase in blood. 
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Cholesterol Cholesterol has become well 
known because when pres
ent in abnormally high 

levels of the blood, it is usually associated with 
atherosclerosis, or buildup of fatty deposits in 
artery walls, which may lead to heart attacks and 
strokes. Cholesterol is, however, an essential 
building block of the body's chemistry: all 
membranes. sex and adrenal hormones. and bile 
salts are derived from it. 

There is still some question as to what con
stitutes a normal range for cholesterol in the 
blood. ·While some authorities consider a level of 
150-300 milligrams per 100 milliliters to be 
normal, most believe that the desirable range is 
from 150 to no higher than 230 milligrams per 100 
milliliters. 

An elevated level of cholesterol is usually the 
result of a genetic defect in synthesis, transport, 
and breakdown of cholesterol. Excessive intake of 
cholesterol and saturated fats in the diet certainly 
contribute to the blood level of cholesterol but to 
varying degrees in different patients. A strict or 
specialized diet may produce a remarkable fall in 
cholesterol in one patient but little in another. 
Certain diseases, too, can sometimes be respons
ible. These include kidney disease. hypothy
roidism or underfunctioning of the thyroid gland, 
pancreatitis, diabetes, and obstructive jaundice. 

Cholesterol levels may be decreased below 
normal by hyperthyroidism or excessive func
tioning of the thyroid gland. liver injury or 
malnutrition. 

Triglycerides Cholesterol is only one of 
the fatty materials found in 
the blood. Triglycerides are 

actually the main form in which fats appear in the 
body. They occur in the blood, too, and the normal 
range of them is from 40 to 250 milligrams per 100 
milliliters. 

In some people, the levels of triglycerides in the 
blood are markedly elevated and are believed to 
play a role in atherosclerosis. 
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Abnormally high triglyceride levels are often 
associated with obesity, excessive intake of car
bohydrates (starches and sugars), diabetes, 
alcoholism, kidney disease, and hypothyroidism 
or underfunctioning of the thyroid gland. 

The 
Lipoproteins 

These proteins function to 
carry fatty substances or 
lipids in the blood stream; 

they are transporters to keep the normally 
insoluble fats in suspension in a watery fluid, i.e., 
blood. 

There are broad categories of these lipoproteins 
based on their density or flotation when spun in 
a special centrifuge. 

Very low density lipoprotein (VLDL) carries 
mostly triglycerides (which also "travel" as packets 
or globules called chylomicrons) from the liver as 
site of synthesis to the tissues elsewhere to be used 
as an energy source. High levels are seen in any 
state in which triglycerides are elevated (normal = 

40-250 mg/ml). 

High density lipoproteins also transport choles
terol and have also been described as alpha 
lipoprotein . This fraction is reputed to remove 
cholesterol from artery walls, amongst other 
functions. High levels of HDL are indicative of low 
risk of atherosclerosis and low levels of HDL 
indicate high risk (normal = 35-75 mg/100 ml). 

Low density lipoprotein (LDL) carries choles
terol and is often referred to as a beta lipoprotein, 
and the cholesterol fraction as LDL or beta choles
terol. This fraction is reputed to bring cholesterol 
from the liver to certain tissues for utilization 
there. High levels of LDL are usually associated 
with a propensity to atherosclerosis (normal = 

75-175 mg/100 ml). Many laboratories report the 
LDL/HDL ratio. which should normally be 3.5 or 
less. 
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Sodium 
and 
chloride 

Ordinary table salt is 
sodium chloride, a com
pound of sodium and chlo
ride. It is one of a group of 
compounds known as elec

trolytes. An electrolyte, when dissolved in water, 
separates into charged particles called ions which 
are capable of conducting an electric current. In 
the body, electrolytes play a vital role in the 
workings of cells and in maintaining fluid 
balance. 

Both sodium and chloride ions are among the 
most vital electrolytes in the body. 

Sodium is normally present in the blood in a 
range of 136 to 145 units. And chloride is present 
in a range of 100 to 106 units. 

When a blood test shows a marked departure 
from normal range, it is a signal that some 
problem needs attention. 

Lower than normal readings may occur when 
there has been excessive sweating, diarrhea, or 
overuse of diuretics (drugs designed to rid the 
body of excess fluids but which may also remove 
electrolytes). Untreated diabetes may also produce 
low levels. 

Higher than normal levels may indicate dehy
dration of the body as the result of prolonged fever, 
vomiting, diarrhea or injury. Excessive secretion of 
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an adrenal gland hormone (aldosterone) may 
sometimes be responsible and so may uremia, an 
accumulation in the blood of substances ordi
narily eliminated in the urine, when the kidneys 
are diseased or damaged . 

Potassium Like sodium and chloride, 
potassium is another impor
tant electrolyte ion. It is 

required by all body cells. A proper balance 
between potassium and sodium and calcium in 
the blood is necessary for normal heart function. 

Potassium occurs in blood in a normal range of 
3.5 to 5.0 mEq/L. 

Potassium levels may be lowered by some 
diuretics, vomiting, diarrhea, and excessive 
secretion of the hormone aldosterone by the 
adrenal glands. 

Potassium levels are elevated in uncontrolled 
diabetes, kidney disease, and underfunctioning of 
the adrenal glands. 

URINALYSIS 

Analysis of urine is an important part of a 
physical examination. 

It is possible to perform many tests on a sample 
of urine. But the most important and most com
monly performed are those to determine whether 
there are present any materials which do not 
belong there normally and whose presence would 
indicate the possibility of a health problem and 
may even point to what the problem is. 

Acetone This is one of a group of 
substances, called ketone 
bodies, which are produced 

in abnormal amounts and appear in the urine as 
the result of diabetes. 

23 



Glucose This is a sugar which in 
health is found in the blood 
at certain levels (see Glu

cose, under Blood Chemistry, above) . In diabetes, 
these levels are exceeded and the kidneys remove 
some of the excess from the blood and excrete it in 
the urine. Thus the appearance of glucose in the 
urine suggests the possibility of diabetes and the 
need for other tests such as the glucose tolerance 
test (see also Glucose, under Blood Chemistry, 
above) to confirm the presence of diabetes. 

Albumin This is a vital protein in 
blood plasma (see Albumin, 
under Blood Chemistry, 

above). Normally, the kidneys do not permit 
albumin to escape into the urine but filter it and 
send it back into the bloodstream. Thus, the 
presence of albumin in the urine may indicate 
malfunction of the kidneys. Albumin may also 
appear in the urine under certain other 
conditions- in association with high blood 
pressure, severe heart failure, or toxic or poisonous 
conditions. 
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Blood The appearance of blood in 
the urine (hematuria) indi
cates, of course, that bleed

ing is taking place somewhere in the urinary tract. 
Such bleeding may be the result of any of several 
conditions such as kidney disease, stone forma
tion, or tumor. X-ray and other examinations then 
may be required. 

Pus cells The presence of pus in the 
urine (pyuria) indicates in· 
fection in the bladder or 

elsewhere in the urinary tract which requires 
further investigation and appropriate treatment. 

Bacteria or 
other infectious 
organisms 

The presence of these, of 
course, suggests urinary 
tract infection. 

Bilirubin The presence in the urine of 
large amounts of this pig
ment (see also Bilirubin, 

under Blood Chemistry, above) suggests that there 
may be obstruction of bile ducts or liver disease. 
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