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1.2 Introduction
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Introduction =y

Chemistry - everything we see, including each one
of us, is made of chemicals. In this module, you
will learn how the presence and amount of some
of these chemicals helps us learn about what is
happening in our bodies and how we can use this
information to identify diseases. There are
hundreds of different chemistry tests performed in
the medical laboratory. This module will explain a
few of them in order for you to understand how
these tests help your healthcare provider obtain a
diagnosis and develop a treatment plan.

Click here to read the learning objectives.





1.3 Body Chemistry
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Body Chemistry

What is the human body made of? The
majority of it is water, usually between 50-
65% water. The remainder of the body is
composed of other chemicals that come
together to form cells. There are about 50
trillion cells (or a million million) in the
human body. These cells come together to
create tissues, which ultimately organize to
form organs. Organ systems have different
functions that work together in the body to
support life.





1.4 Cells of the Body
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Cells of the Body

There are many different types of cells in the body. There
are bone cells that build your body’s structural framework.
There are blood cells that carry oxygen, others that help
fight infections, and still others that produce components
that result in the formation of a blood clot to stop the
bleeding when you cut your finger. There are fat cells
that store energy for future use, and there are muscle cells
that provide a way for your body to move. But what
makes those cells look and act differently from one
another?

A.Bone Cells

= " - A B. Blood Cell:
It's the chemistry! It's the different chemicals found in c F;éoceuse :

each of those cells and how they are all put together. D. Muscle Cells





1.5 Cellular Chemistry
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Cellular Chemistry

The human body contains about 60 different elements, but RN D
96% of the body is just four elements. About 61% of the body A e \'NA
is oxygen, 23% is carbon, 10% is hydrogen, and 2.6% is R\ *\
nitrogen. Each cell in the body contains about 90,000,000,000 tet AN

(90 trillion) atoms, but it is how these atoms are put together wa S

in each of these cells that determines what the cell will look Cy, & Arn),-,o
like, what the function of that cell in the body will be, and 0/83’ AC’ds
how that cell will communicate with the other cells of the e"o/

body. P ‘o‘e“\ G\u0°se
It is these differences in the compounds formed in each of the i,

cells that can be utilized by the clinical chemistry laboratory to Fat ne Is

determine where a disease process is occurring, when the
process started, and how severe the condition is.





1.6 Body Fluids
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Body Fluids

In the clinical chemistry laboratory, several types
of fluids from the body can be examined to
determine their chemical composition, and the
results will give the health care provider the
information they need to reach an accurate
diagnosis and develop the correct treatment plan.

The three most common body fluids analyzed in
the clinical chemistry laboratory are:

*Blood
«Urine
« Cerebrospinal Fluid





1.7 Blood
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Blood

The body of an adult contains over 60,000 miles
of blood vessels. The heart pumps the blood
through these blood vessels, moving the
equivalent of 4,000 gallons of blood each day. As
the blood travels throughout the body, oxygen
and nutrients are removed from the bloodstream
to be utilized by the cells of the body, while
wastes and other compounds that have been
given off by the cells are absorbed into the
bloodstream.

It is the analysis of these compounds in the blood
that provides an indication of the various
conditions that are occurring within the body.

Medical Laboratory Sciences

1. Introduction | Sections | About
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1.8 Blood Components
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Components of Blood

Blood is composed of several types of cells.
The red blood cells carry oxygen from the
lungs to the rest of the body. The white
blood cells are involved in the immune
response, with different types of white blood
cells fighting different types of infections,
such as bacterial, viral, and parasitic diseases.
The platelets are small pieces of cells that
cause the blood to clot and stop the bleeding
when you are cut.

A. Red Blood Cells
B. White Blood Cells
C. Platelets
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1.9 Blood Components
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Components of Blood

In the clinical chemistry laboratory, it is the liquid portion of the

blood that is most often analyzed. If blood has not clotted, the

liquid portion is called plasma and still contains clotting factors. o

When blood is collected in a tube, it can be prevented from

clotting by using tubes that contain anticoagulants. Without ¢ A
anticoagulants, the blood will clot. The liquid portion of

clotted blood is called serum and many of the clotting factors

are no longer present in the liquid because they have been

used to form the clot. <— B

For clinical tests that require plasma or serum, the blood cells <« C
must be removed from the liquid portion. This is done by

centrifuging the tubes of blood, which means the blood is spun

rapidly. When this occurs, the red blood cells go to the bottom A - Serum or Plasma

of the tube. The white blood cells and platelets form a thin
layer over the red blood cells, and the serum or plasma remains
on the top.

B - White Blood Cells and Platelets
C - Red Blood Cells





1.10 Urine
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Urine
As the blood flows throughout the body, one of [L
the organs it passes through is the kidney. Every L

day, the equivalent of 440 gallons of blood flow
through the two kidneys of the body. As the blood
flows through a healthy kidney, it passes through
specialized filtering units called nephrons. Each
kidney contains about one million nephrons.

These nephrons function to remove wastes,
reabsorb nutrients that can be used by the body,
and keep the pH, water and salt concentration of
the blood correctly balanced.





1.11 Cerebrospinal Fluid
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Cerebrospinal Fluid

The fluid surrounding the brain and
spinal column is called the cerebrospinal
fluid. There are about 150 milliliters
(about two-thirds of a cup) of
cerebrospinal fluid in the body. Itis
produced in the ventricles of the brain,
and slowly flows down the spinal column
and is absorbed back into the body.
Cerebrospinal fluid is examined in cases
of suspected meningitis and other
neurological conditions.





1.12 Chemical Testing
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Chemical Testing

When the cells of an organ become damaged and/or
begin to die, the membranes of the cell become leaky.
Proteins and other compounds within the cell escape
through the leaky membrane into the interstitial fluid
(the fluid surrounding the cell). They then pass into the
blood stream.

Remember that cells of different organs or tissues make
different kinds and amounts of compounds. Because of
this, when we detect specific compounds in the blood,
we know what kind of cells released them. Whether the
amount of a compound or protein is high or low can tell
us what organs have been affected by certain conditions.

In the next sections, you will learn about how some of
these chemistry tests are used to assess what's happening
in the body.





1.13 Knowledge Check
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Blood is comprised of which of the following?
A.Red Blood Cells
B. White Blood Cells

C. Epithelial Cells

D. Platelets

E. Plasma





1.14 Heart Attack
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Heart Attack

In this section, we'll look at the tests that are
performed in the medical laboratory to determine if a
patient has had a heart attack. " "1

First, let’s look at what happens during a heart attack.
Normally, blood can flow freely through the blood
vessels of the body. However, fatty deposits and
inflammation can cause the arteries to become
narrowed, which inhibits blood flow. Fatty deposits
can rupture and cause the formation of a clot where
the artery narrows that can block the artery. When this
happens, tissues that are normally supplied with
oxygen and nutrients by the artery starve and
suffocate, which damages cells. If the blockage is not
removed quickly, the tissue will die.

CENTER FOR ALLIED HEALTH PROGRA!




1.15 Myoglobin
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Myoglobin

As we learned in the last section, this damage causes the
contents of the cell to begin to be released into the
bloodstream. The first compound the medical laboratory is
able to detect in the serum of a patient who is having a
heart attack is myoglobin.

Myoglobin is the oxygen-binding protein of the muscle
cells. It only takes one to two hours following the heart
attack to see an increase in the amount of myoglobin
present in the blood. Myoglobin is a relatively small
protein, so it is cleared rapidly from the blood plasma. The
concentration peaks within six to nine hours and has
returned to normal concentrations within 24 hours
following the heart attack.





1.16 Troponins
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Troponins

Troponins are a group of regulatory proteins in muscle. When
calcium binds to troponins, it allows the muscle filaments to
contract. Troponins are found in both skeletal and cardiac muscle,
but the troponins found in the heart are slightly different from
the troponins found in skeletal muscle. These differences allow
the medical laboratory scientist to determine if there is an
increase in the cardiac troponins (the troponins from the heart
muscle) following a heart attack.

Cardiac troponins will begin to increase in the blood within four
hours after a heart attack and peak between 12-48 hours after
the onset of symptoms. Unlike myoglobin, troponins will stay
elevated for four to ten days and they are not found in the serum
of healthy individuals.





1.17 Creatine Kinase
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Creatine Kinase

Creatine kinase (CK) is an enzyme in muscle that facilitates the
creation of ATP, an energy source for muscle cells. It is an enzyme
that is composed of two subunits, and those subunits can be
either the brain type (B) or the muscle type (M). This means
there are three different creatine kinase enzyme arrangements,
or isoenzymes, that can form. CK-BB, CK-MB, and CK-MM.

Most of the creatine kinase in the blood is the CK-MM form
from skeletal muscle. There is a small amount of CK-MB in the
blood, and CK-BB is normally not present. Cardiac muscle
contains a greater concentration of the CK-MB than skeletal \
muscle. When a heart attack occurs, the concentration of both h 3 )
CK-MB and CK-MM increase, but the ratio of CK-MB to CK-MM in -
the blood also increases.

Creatine kinase begins to increase in four to ten hours
following a heart attack, peaks in 24 hours, and has returned to
normal in two to three days.





1.18 Lactate Dehydrogenase
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Lactate Dehydrogenase

Another enzyme that increases following a heart

attack is lactate dehydrogenase (LD). Lactate
dehydrogenase is found in many different tissues
throughout the body, so it is not specific for a heart
attack. LD is found in skeletal muscle, liver, red blood /
cells, and kidneys.

Following a heart attack, the concentration of LD in
the blood starts to increase within six to twelve hours,
and peaks within one to three days. Concentrations
do not return to normal for eight to fourteen days, so
it is one of the longest lasting markers in the plasma
indicating that a heart attack has occurred.





1.19 LD Isoenzymes
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Lactate Dehydrogenase

Like creatine kinase, LD is composed two types of subunits, in this E ER é
case heart (H) and muscle (M). However, LD is made up of four
subunits, so there are five isoenzymes that can form (HHHH, LD-5 (MMMM)) .. ‘.
HHHM, HHMM, HMMM, and MMMM).

o4 (i) | > @ = @
The picture to the right shows an electrophoresis pattern of the
five different LD isoenzymes and how they are distributed in w2 Qo® @
different tissues. The darker the spot, the more of that particular LD-2 (HHHM) .. ® e
isoenzyme that tissue (indicated above the photo) contains. w1 ) | @ @ -

The LD form in highest concentration in the blood of healthy Electrophoresis pattern
individuals is LD-2 (HHHM). However, after a heart attack, there ~ showing the different

is more LD-1 (HHHH) present. This suggests a heart attack has concentrations of the LD
occurred, but because LD is present in so many tissues, including isoenzymese in different
red blood cells, an increase in LD-1 is not specific for a heart types of tissues.

attack.





1.20 Heart Attack Patients
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Heart Attack Patterns

When someone comes into the Emergency Room and blood samples are sent to the
medical laboratory, the medical laboratory scientist is not only looking to see what
compounds are present in the blood sample, but they are also looking at when those
compounds are appearing, and how the concentration of those compounds compares to
their concentration in the previous blood sample, that is, are they increasing or are they
decreasing in concentration. When looked at together, all of this information can
provide the health care provider with critical information about the timing and the
severity of the heart attack.





1.21 Knowledge Check

 (Drag and Drop, 10 points, 1 attempt permitted)
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Place these compounds in the order they appear in the
blood following a heart attack, from first to last.

4 Pagesofs -





	Drag Item
	Drop Target

	Troponin
	Rectangle 4

	Creatine Kinase
	Rectangle 5

	Lactate Dehydrogenase
	Rectangle 9

	Myoglobin
	Rectangle 3


	Drag and drop properties

	Return item to start point if dropped outside any drop target

	Snap dropped items to drop target (Snap to center)

	Allow only one item in each drop target

	Delay item drop states until interaction is submitted


Feedback when correct:

That's right!  You selected the correct response.

Feedback when incorrect:

You did not select the correct response.

1.22 Monitoring Diseases
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Monitoring Diseases

In addition to providing the clues to diagnose a

particular disease, clinical chemistry is also used

to monitor the treatment and course of a variety O
of disease states. Let's take a look at one that is

probably familiar to you, diabetes.

-





1.23 Diabetes
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Diabetes

Diabetes is a metabolic disorder in which the
body is not able to adequately utilize the
glucose, also known as blood sugar, in the
bloodstream. As a result, the concentration of
glucose in the blood increases. Over 20 million
people in the United States have diabetes, so
chances are you know someone who has been
affected by this disease.

Most cases of diabetes are classified as either
Type | or Type Il diabetes. A third type,
gestational diabetes, occurs during pregnancy.

ALLIED HEALTH PROGRAM:




1.24 Type I Diabetes
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Type | Diabetes

Type | diabetes is diagnosed primarily in children or N

young adults. About 10% of the people with diabetes N

have this form of the disease. \

In Type | diabetes, the body does not produce insulin,

the hormone that signals cells to allow the glucose in o
the blood to enter the cells. If the patient receives -
insulin, the cell will utilize the glucose in the blood, .

and the concentration of the blood glucose will
decrease. Insulin therapy helps the patients to control
their disease and minimize the effects of complications
that arise from increased blood glucose
concentrations.





1.25 Type II Diabetes
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U

Type Il Diabetes

Type |l diabetes is the most common form of
diabetes. In type Il diabetes, either the body does
not produce enough insulin, or the cells cannot
react with the insulin that is present in the blood.
The end result is the same - the glucose
concentration in the blood increases, and if not
corrected can lead to severe complications,
including kidney failure, stroke, and blindness.

Risk factors for Type Il diabetes include excess body
fat, being over the age of 45, family history or
history of gestational diabetes, sedentary lifestyle,
ethnicity, and high blood pressure.





1.26 Gestational Diabetes

[image: image26.jpg]Introduction to Clinical Chemistry Medical Laboratory Sciences

3. Diabetes | Sections | About

Gestational diabetes is a form of diabetes that can occur in
pregnant women who have not been previously diagnosed
with diabetes. During pregnancy, hormones from the
placenta can block the effectiveness of the mother’s insulin,
which results in an increase in blood glucose concentrations.

The medical laboratory provides information in the
diagnosis of gestational diabetes by performing an oral
glucose tolerance test (OGTT). In this test, the mother is
given a drink containing glucose. One hour later, a blood
sample is drawn and the blood glucose concentration is
determined. High concentrations of blood glucose are an
indicator of gestational diabetes.

Gestational diabetes will usually go away after the baby is
born. However, the mother does have an increased risk of
developing Type |l diabetes in the future

UNIVERSITY OF MINNESOTA
CENTER FOR ALLIED HEALTH PROGRAMS




1.27 Blood Glucose

[image: image27.jpg]Introduction to Clinical Chemistry Medical Laboratory Sciences

3. Diabetes | Sections | About

Blood Glucose

In a healthy individual, blood glucose will not fluctuate very
much. If an individual is fasting, that is, they have not eaten
anything for twelve hours, their blood glucose should be less
than 110 milligrams of glucose in 100 milliliters of blood (written
as 110 mg/dL). Even after eating, the blood glucose
concentration should not rise above 200 mg/dL, and by two hours
after eating, the blood glucose should be below 140 mg/dL. All
three of these conditions must be met in order for an individual
to be considered to have normal glucose metabolism.

When blood glucose concentrations are not controlled, and are
often elevated above these concentrations, damage can occur to
the kidneys, the retinas of the eyes, and to other parts of the
body. Having patients monitor their own glucose concentrations
has given patients greater control over their disease.

E

LTH PR




1.28 Urine Glucose
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Urine Glucose

Glucose is a small molecule and enters the urinary filtrate as the
kidneys remove wastes from the blood. However, as long as
the glucose concentration in the blood is 180 mg/dL or less, the
cells of the kidney are able to transport the glucose back into
the blood where it can be utilized. Normal urine should NOT
contain glucose.

When the glucose concentration in the blood is greater than
180 mg/dL, the kidneys cannot transport the glucose back into
the blood fast enough, so some of the glucose is lost in the
urine. The higher the blood glucose concentration, the more
glucose will be found in the urine. When performing a
urinalysis, the presence of glucose in the urine indicates that
the patient’s blood glucose concentration is elevated.





1.29 Glycated Hemoglobin
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Glycated Hemoglobin

Determining the blood glucose concentration gives the health
care provider information about the glucose concentration at
one point in time. However, determining how much glucose has
been bound to the proteins in the blood gives an indication of
what the glucose concentrations have been over a longer period
of time.

A red blood cell will live for approximately 120 days circulating
through the body. Normally, a small amount of the glucose
present will covalently bind to the proteins found in the blood,
including the hemoglobin in the red blood cells. The higher the
glucose concentration, the more glucose will become bound to
the proteins.This glycosylated or glycated hemoglobin is called
Hemoglobin Alc. Determining how much of the hemoglobin
now has glucose bound to it provides an indication of what the
blood glucose concentrations have been over the past two to
three months.

CENTER FOR ALLIED HEALTH PROGRAMS




1.30 Glycated Hemoglobin
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Glycated Hemoglobin

The glucose will remain linked to the hemoglobin
until the red blood cell is removed from
circulation. The greater the glucose concentration
during the life of the red blood cell, the more of
the hemoglobin in that red blood cell will be
glycated.

A healthy individual will have 4-6% of their
hemoglobin in the glycosylated form. The
American Diabetes Association recommends that
diabetic patients try to keep their glycated
hemoglobin concentration at a target of below
7% in order to minimize their risk of developing
the complications associated with diabetes.

ALLIED HEALTH PROGRAM:




1.31 Hemoglobin A1c Analysis
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Glycated Hemoglobin Analysis

The analysis of Hemoglobin A1c by the medical laboratory
professional helps the diabetic patient and the healthcare provider
get a better understanding of how well the patient’s diabetes is
under control.

To quantify the amount of each form of hemoglobin present, the
glycated form must be separated from the normal hemoglobin.
This can be done by placing a solution of the patient’s hemoglobin
on a special column. A buffered solution is then passed through
the column. As the buffer flows through the column, the
hemoglobins move through the column also. However, the
glucose on the glycated hemoglobin interacts with the chemicals
on the column, slowing their movement down. The normal
hemoglobin (no glucose attached) comes off the column first, and
the glycated hemoglobin comes off later. Each hemoglobin is
collected as it comes off the column, and the amount of
hemoglobin in each portion is determined.

3. Diabetes | Sections | About

Buffer
Flow

& Siysated
Hemoglobin
Normal
Hemoglobin





1.32 Glucose in CSF
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Glucose in Spinal Fluid

In the medical laboratory, glucose is also measured in
other fluids for conditions other than diabetes.

3. Diabetes | Sections | About

The fluid surrounding the brain and spinal cord is
called cerebrospinal fluid. The glucose present in this
fluid is measured and can be an indicator to help
differentiate between types of meningitis. Meningitis
is an inflammation of the lining surrounding the
brain. Both bacterial and viral infections can cause
meningitis. Bacteria will utilize the glucose in the
fluids as an energy source, which results in a lower
glucose concentration in the cerebrospinal fluid. Virus
are found inside the cells, and do not utilize the
glucose, so the concentration in the cerebrospinal
fluid remains normal.





1.33 Knowledge Check
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The best indicator of long term control of diabetes is

A. blood glucose concentration.

B. glycated hemoglobin concentration.

C. urine glucose concentration.

D. spinal fluid glucose concentration.

eck Answer





1.34 Chemistry Testing
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Other Chemistry Tests

There are hundreds of tests that can be performed in a clinical
chemistry laboratory. Some of these tests detect components
in the blood that are leaking from damaged cells, such as the
enzymes leaking from heart muscle following a heart attack.
Some compounds found in the blood are normally found
there, but the amount present may be abnormal and indicate
the presence of disease. An example of this would be the
amount of sugar present in the blood of diabetic patients.
Some tests are used for diagnosis, and other tests are used for
monitoring the progress of a condition, such as the glycated
hemoglobin used to monitor diabetes control.

-

In this section, we'll take a look at some of the tests commonly
performed in the clinical chemistry laboratory and how they
are used to monitor health and disease.





1.35 Blood Gases
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Blood Gases

Your body needs oxygen in order to produce the energy
needed for most of the metabolic processes to continue. As
these processes occur, carbon dioxide is produced. The
amount of oxygen and carbon dioxide present in the blood
are important indicators of metabolism, circulation, and lung
and kidney function.

Blood gases may be monitored in patients who have lung
damage, congestive heart failure, carbon monoxide
poisoning, or premature infants who do not have fully
developed lungs. Blood gases are also frequently performed
inside or close to hospital operating rooms. During a surgery,
the anesthesiologist is regulating the flow of oxygen and
anesthesia to the patient. The anesthesiologist needs to
know if the patient needs to be provided with additional
oxygen to prevent complications from the surgery.





1.36 Blood pH
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Blood pH

Did you know that your breathing affects the acidity of your
blood? The carbon dioxide present in the blood combines with
water to produce carbonic acid. This reaction also occurs when
carbon dioxide is added to make carbonated beverages. A
patient’s ability to breath out carbon dioxide will affect the pH
of their blood. A pH measurement is an indicator of how acidic
or alkaline the plasma of the blood is. When a laboratory
professional determines the concentration of blood gases in the
blood, they also determine the pH of the blood.

A pH of 7 is considered to be neutral (neither alkaline nor
acidic). The plasma of a healthy person is slightly alkaline,
usually between 7.35-7.45. In order to maintain the blood pH in
this range, the body uses the kidneys to eliminate acids, and
breathing to eliminate carbon dioxide.





1.37 Kidney Function
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Kidney Function Tests

One of the main functions performed by your kidneys
is to remove waste products from your blood. When
your kidneys are not working properly, the amount of
these products can begin to increase in your blood.

The two compounds that are most often measured to
assess kidney function are urea and creatinine. Urea is
a breakdown product of proteins and amino acids. On
laboratory reports, you may see the test referred to as
BUN, which stands for blood urea nitrogen. Creatinine
is a breakdown product of a chemical found in muscles.
Creatinine is produced at a fairly constant rate by your
body, so it can also be used to measure the rate your
kidneys are able to clear creatinine from your blood.





1.38 Cholesterol & Fats
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Cholesterol and Other Fats ,

One blood test people hear a lot about is cholesterol. |
Cholesterol is a substance that is transported with the | ?\
other fats found in your blood.

Have you ever thought about how fat travels in your

blood? Blood is mostly water, so what happens when

you mix oil (a fat) with water? The oil floats on the top,

and doesn’t mix with the water. If that were how fats

were transported in your blood, the results would be J
disastrous! f

In the blood, fats are transported in particles that have
proteins on the outer surface of the particle. The fats
that don’t mix well with the water of the plasma are
packed together on the inside of the particle.





1.39 Cholesterol in the Blood
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Cholesterol in the Blood

Imagine a structure similar to the white chocolate
truffles shown here. The outer surface of the particle
contains proteins and some fats, like cholesterol, that
have one portion of the compound that could mix
with fats and another portion that can mix with
water. Proteins are made up of amino acids, some of
which can mix with water, and some of them can mix
with fat. The parts of the proteins and cholesterol 4
molecule that can mix with water face the outer
surface, which helps keep the particles mixed with the
liquid aqueous portion of the blood. The majority of
the cholesterol molecule and the amino acids that can
mix with fat face the inside of the particle.





1.40 Cholesterol in the Blood
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Cholesterol in the Blood

The center of the particle is just like the creamy
center of the truffle in the lower right corner. The
center of the particle contains fats called
triglycerides. Larger particles contain more fat, so
the cholesterol in those particles is called “bad
cholesterol”, or LDL cholesterol. Smaller particles
have less fat and more protein. The cholesterol
found in those particles is called the “good
cholesterol”, or HDL cholesterol. In the clinical
chemistry laboratory, a blood sample can be
analyzed for total cholesterol, HDL cholesterol,
LDL cholesterol, and triglycerides.

Medical Laboratory Sciences
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1.41 The Liver
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The Liver

Although it may not look like much, the liver is one of the
most amazing organs in your body. It is a storage site for
vitamins and sugars. It produces many of the proteins your
body needs to function properly, such as the proteins to make
your blood clot. It also helps clear toxic substances,
medications, and waste products from the blood.

Just as the heart muscle did, when the liver becomes damaged
or diseased, the cells of the liver can begin to leak enzymes
into the blood. When the damage is severe, the liver may not
be able to make as much of the needed proteins. In the
medical laboratory, the total amount of proteins present, and
the amount of many individual proteins, such as albumin and
specific enzymes, can be determined.

LLIED HEALTH PROGRAI




1.42 Bilirubin
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Liver Function Tests - Bilirubin

Bilirubin is one of the compounds the liver eliminates from
the body. Bilirubin is a breakdown product of the '
hemoglobin found in red blood cells. It is a yellow-orange o

compound, so when its concentration increases in the blood,

it can give the plasma, skin and the whites of the eyes a Normal Serum

yellowish appearance. This condition is called jaundice. Seim :,";;,
Bilirubin
Vs

Jaundice can occur when a large number of red blood cells
are breaking down, but it can also occur when the liver is
damaged. The medical laboratory scientist performs tests to
determine if the bilirubin is the result of an increase in the
destruction of red blood cells, a damaged liver, or a blocked
bile duct, which prevents the bilirubin from being eliminated
in the feces.





1.43 Pregnancy Tests
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When a woman becomes pregnant, and an embryo begins to implant and form a placenta,
a hormone called chorionic gonadotropin is produced. This hormone is needed to maintain
the early pregnancy. It is the presence of this hormone in the blood and urine that is used
as an indicator of pregnancy in the medical laboratory and in home pregnancy tests.

These tests use antibodies from other animals that will react with human chorionic
gonadotropin. Two antibodies are usually needed to produce a visible result. One antibody
holds the hormone in a particular place on the test strip. The second antibody is linked to a
dye. If enough of the hormone is bound to the first antibody, when the second antibody
binds to the hormone, enough of the dye will be visible to produce a line, indicating a
positive result.





1.44 Clinical Chemistry Laboratory
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The Clinical Chemistry Laboratory

So far, you have really only heard about a few of the tests
performed in the clinical chemistry laboratory. There are
also tests that assess damage to the pancreas, thyroid
gland, and other organs, tests for bone diseases, tests to
determine the concentration of various ions or salt in your
blood, tests to determine various hormone concentrations,
tumor markers for cancer, and lots more. Most of these
tests are done on sophisticated instruments, and a medical
laboratory professional needs to make sure that
everything is working correctly to get accurate results.

When it comes down to the basics of what's happening in
your body, it's all chemistry!





1.45 Knowledge Check

 (Drag and Drop, 10 points, 1 attempt permitted)
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Match the compound with the organ or condition most
often associated with it.

Liver

Pregnancy

‘ Lungs

‘ Kidney
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	Drag Item
	Drop Target

	Oxygen
	Rectangle 5

	Bilirubin
	Rectangle 3

	Creatinine
	Rectangle 9

	Chorionic gonadotropin
	Rectangle 4


	Drag and drop properties

	Return item to start point if dropped outside any drop target

	Snap dropped items to drop target (Snap to center)

	Allow only one item in each drop target

	Delay item drop states until interaction is submitted


Feedback when correct:

That's right!  You selected the correct response.

Feedback when incorrect:

You did not select the correct response.
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