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COURSE NUMBER: MLT 130 
 
PREREQUISITE (S): None 
 
CO-REQUISITE (S): None 
 
COURSE 
DESCRIPTIONS 

This course focuses on the study of nutritional, functional, and excretional 
chemicals in blood and body fluids, including testing techniques and 
clinical significance. 

 
TEXTBOOK (S): Bishop, Michael L., Fody, Edward P. & Schoeff, Larry.  Clinical 

Chemistry:  Principles, procedures, Correlations.  5th. ed.  Philadelphia: 
Lippincott, Williams, & Wilkins: 2005  

 
REFERENCE (S): Arneson, Wendy, Brickell, Jean.  Clinical Chemistry: A Laboratory 

Perspective, Philadelphia, F. A. Davis Company, 2007 
 
OTHER REQUIRED 
MATERIALS, TOOLS, 
AND EQUIPMENT: 

No uniform is required.  Students must buy disposable lab coats, gloves, 
and face shields.  Lab coats and gloves must be worn during all lab 
procedures.  Face shields which cover the entire face and neck must be 
worn when there is danger of body fluid or chemical splash. 

 
METHOD OF 
INSTRUCTION:                                                

This course will be taught by lecture, lab, and demonstration. Lecture 
material is enhanced with the aid of transparencies/powerpoint 
presentations and supplemental materials available to the students 
through WebCT. 

 
GRADING SYSTEM: 94 - 100 = A 

86 - 93 = B 
80 - 85 = C 
75 - 79 = D 
Below - 75 = F 

 
GRADE CALCULATION 
METHOD: 

Test average  55%  
Homework, Quiz, Affective Skills     
Labs  and Lab Practicals 

 5% 
15% 

 

Final exam  25%  

                                                                                                                                               100% 
 
ATTENDANCE POLICY: 
 

The student is responsible for punctual and regular 
attendance in all classes, laboratories, clinical, practical, 
internships, field trips, and other required class activities.  
The College does not grant excused absences; therefore, 
students are urged to reserve their absences for 
emergencies.  When illness or other emergencies occur, the 
student is responsible for notifying instructors and completing 
missed work if approved for late submission by instructors. 
 
The student will be counted absent for the number of minutes 



if left early. After the second offense of leaving class early, 
the student will be counted absent for the whole class (55 
minutes).  It is common courtesy to inform the instructor if an 
emergency arises and you must leave class early. 
 
The student is tardy if not in class at the time the class is 
scheduled to begin and is admitted to class at the discretion 
of the instructor.   
 
Instructors maintain attendance records.  However, it is the 
student’s responsibility to withdraw from a course.  A student 
enrolling in and attending at least one course session 
remains enrolled until the student initiates a withdrawal. 
 
Withdrawal Policy:  During the first 75% of the course, a 
student may initiate withdrawal and receive a grade of W.  A 
student cannot initiate a withdrawal during the last 25% of the 
course.  Extenuating circumstances require documentation 
and approval by the appropriate department head and 
academic dean. 
 
Absences for Religious Holidays:  Students who are absent 
from class in order to observe religious holidays are 
responsible for the content of any activities missed and for 
the completion of assignments occurring during the period of 
absence.  Students who anticipate their observance of 
religious holidays will cause them to be absent from class 
and do not wish such absences to penalize their status in 
class should adhere to the following guidelines: 
 

1. Observance of religious holidays resulting in three or 
fewer consecutive absences:  Discuss the situation 
with the instructor and provide written notice at least 
one week prior to the absence(s).  Develop (in writing) 
and instructor-approved plan which outlines the make 
up of activities and assignments. 

 
      2. Observances of religious holidays resulting in four or 
 more consecutive absences:  Discuss the situation 
 with the instructor and provide the instructor with 
 written notice within the first 10 days of the academic 
 term.  Develop an instructor-approved plan with 
 outlines the make up of activities and assignments. 

 
 
 
 



ACADEMIC 
DISHONESTY 
 

Students are expected to uphold the integrity of the College's 
standard of conduct, specifically in regards to academic 
honesty.  All forms of academic dishonesty including, but not 
limited to, cheating on assignments/tests, plagiarism, 
collusion, and falsification of information will call for 
disciplinary action.  Disciplinary action imposed may include 
one or more of the following: written reprimand, loss of credit 
for assignment/test, termination from course, and probation, 
suspension, or expulsion from the College.  For further 
explanation of this and other conduct codes, please refer to 
the Student Handbook. 

 
CLASS/LAB 
PROCEDURES: 

Safety Guidelines: 
 
Students are required to wear personal protective equipment 
and closed toe shoes when working in the laboratory.  The 
lab coat, gloves, and face shield must be removed before 
leaving the lab area. Contaminated equipment must be 
properly disposed of and replaced.  Universal precautions 
must be practiced as mandated by the Occupational Safety 
and Health Administration (OSHA).  The safety rules learned 
in MLT 101 must be practiced at all times.  Any accidents 
should be reported to the instructor immediately. 
 
Missed Tests: 
 
Any student absent on a test day will be responsible for 
making up the test and any other material covered on the day 
of absence.  The student must take the missed test by the 
end of the second day the student returns to school (not the 
next time the particular class meets) in the testing center 
(Room E-3) unless other arrangements are made.  The 
Testing Center's operating hours vary and are posted on the 
door of E-3. 
 
Missed Laboratory Exercises: 
 
It is very difficult to reconstruct laboratory exercises.  
Therefore, every effort must be made to be present for each 
laboratory exercise.  If the student is absent for a laboratory 
exercise, the student will receive a zero (0) for that lab.  The 
student will still be responsible for any information covered in 
the laboratory during the absence. 
 
 
 



Lab Practical 
 
 A comprehensive laboratory practical will be administered at 
the end of the semester and may include laboratory 
procedures and competencies in which the student should 
have gained proficiency through the progression of the 
program.  Points will be awarded for the successful 
completion of laboratory exercises as related to the specific 
objectives of each exercise.  All laboratory practicals will 
count 15% of the Final Grade 
 
Reading Requirements: 
 
Reading assignments are given in the class schedule.  
Objectives for each unit have been prepared to guide the 
reading of assignments.  It will be very important for students 
to come to class prepared to discuss the reading 
assignments, to ask questions, and to clarify difficult 
concepts.  In addition to required readings, books and 
journals are available which can be loaned to students. 
These materials have been selected to provide both basic 
and more advanced reading materials, depending on the 
individual needs of the student. 
 
Use of Calculators During Tests/Exams: 
                                                  
Only the use of basic mathematical calculators are allowed 
during tests/exams. This would exclude the use of PDA 
(Personal Digital Assistants), Laptop computers, Cell 
Phones, or any other device that may double in use as a 
storage or recording device of any test materials. 
 
Use of Blackboard for Tests/Exams 
 
Some MLT quizzes, tests and exams are on Blackboard, 
most of these assessments will be administered in the Open 
Computer Lab (Room 314) and proctored by the instructor. 
 

                                                  
ACCOMMODATIONS: 
 

Students who need special accommodations in this class 
because of a documented disability should notify Student 
Disability Services. You may contact Student Disability 
Services by calling, (864) 592-4811, toll-free 1-800-922-
3679; via email through the Spartanburg Community College 
web site at www.sccsc.edu/SDS/; or by visiting the office 
located in the Dan L. Terhune Student Services Building, 
room 118 of the Spartanburg Community College campus.  

http://www.spt.tec.sc.us/SDS/


By contacting Student Disability Services early in the 
semester, students with disabilities give the College an 
opportunity to provide necessary support services and 
appropriate accommodations. 

 
COURSE 
COMPETENCIES: 

Upon satisfactory completion of this course, the student will be able 
to: 
 
       I.    Describe the types and use of glassware, practice using the  
  centrifuge, prepare a reagent to be used in the medical  
  laboratory, and employ mathematical applications to  
  calculate concentrations and dilutions, perform metric  
  conversions, use statistical formulas and assess the validity 
  of laboratory data. 

           
                  Objectives:        
                  Cognitive: 

1. Indicate the metric units used in the laboratory for length,  
      volume, and mass; convert from one size unit to another  
      using prefixes. 
2. Indicate the temperature scale and type of thermometers  
      used in the laboratory. 
3. Indicate the grades of chemicals of high enough purity to be   
      used in the laboratory for reagent preparation. 

             4.  Differentiate between a primary and secondary standard. 
             5.  Indicate the components of a solution and define each of the 
                  following concentration units: 
 
                  A. percent solutions        
                  C. molarity 
                  B. normality                    
             6.  Describe the changes in the four colligative properties of 
                  solutions as solute is added. 
             7.  Differentiate between reducing agents and oxidizing agents. 
             8.  Define electrolyte, buffer, and ionic strength. 
             9.  Describe the differences between Types I, II, and III water and  
                  indicate their use in the laboratory. 
           10.  Describe the use of glassware and plasticware in the lab to 
                   include: 
                   A. type of glass and use    C. calibration 
                   B. use of plasticware D. appropriate cleaning methods 
           11.  Describe the different types of pipets used in the lab to 
                    include: 
                   A. classification        C. appropriate uses 
                   B. calibration        D. cleaning 
           12..  Indicate the appropriate use of pipettors and dilutors in the 
                   laboratory. 
           13.  Identify these glassware items: 
                  A. volumetric flask 
                  B. volumetric, serological, and graduated pipets 
                  C. Erlenmeyer flasks 
                  D. Griffin beakers 
                  E. graduated cylinders 
           14.  Define hydrate, hygroscopic, dessicants, and desiccator. 
           15.  Differentiate between a triple beam and an analytical balance. 



             16.  Indicate the principle of operation of the centrifuge to include: 
                   A. centrifugal force     C. types used in the laboratory 
                   B. speed      D. proper care and maintenance 

             17.  Define accuracy, precision, and quality control. 

  18.  State the characteristics of a control. 

  19.  Explain random and systematic error using Westgard rules. 

  20.  Explain how normal values and reference ranges are  

                    established. 
  

      Psychomotor: 
             21.  Perform pipetting exercises using serological, graduated, and  
                   volumetric pipets. 
             22.  Prepare a 3% sulfosalicylic acid solution. 
            23. Calculate the amount of solute and solvent required to 
                   prepare percent, molar, and normal Solutions 
            24. Use statistical formulas to calculate mean, SD, CV and  
                 interpret QC data 

 
 

      II.  Describe Instrumentation in Clinical Chemistry.  
   

Cognitive Objectives: 
1.  For each instrument below, indicate the following; 

           A.  principle of operation 
            B.  functions of essential components 

                 C.  maintenance/quality assurance/sources of error     
                         application(s)  

      1. spectrophotometry   
      2. ion selective electrodes   

                      3. protein electrophoresis 
      4. oximetry  

                      5. osmometry 
              2.  For each type of instrumentation below, indicate the following: 

          A.  principle of operation 
          B.  functions of essential components 
          C.  application(s)/advantages or disadvantages/sources of  
     error 

      1. fluorometry    
                      2. coulometry    
                      3. nephelometry 

            4. scintillation counter 
           5. fluorescence polarization 
            6. atomic absorption 
            7. Chromatography 

            3.  Define automation and state the major steps in automated 
                 analysis. 
             4.  Describe the three basic approaches in automated analysis  
    and list specific examples of each to include: 

         A. Continuous flow 
         B. Discrete analysis 
         C. Centrifugal analyzers 

             5.  Define the following terms as they relate to automation: 
           A.  batch analysis 
           B.  random access analysis 
           C.  throughput 



         D. function verification 
         E.  preventive maintenance 
         F.  dry chemistry analysis 

           6. Discuss critical points of automated analysis where errors are 
                likely to occur 
           7. Discuss the use of Robotics in the clinical laboratory. 
           8. Discuss the use of computers (LIS) in the clinical laboratory. 
           9. Discuss Point-of Care Testing in the clinical laboratory.  
         10. Discus the principle and applications of molecular techniques to   
               include: 

         A. Immunoblotting techniques 
                B. DNA Probes 
                C. Polymerase Chain Reaction  

 
 

III.  Evaluate the tests to assess hyperglycemia and  
       hypoglycemia. 

    
                 Objectives: 

   Cognitive: 
                  
             1.  Define the terms hyperglycemia, hypoglycemia, and 
                  glycosuria. 
             2.  Indicate the renal threshold for glucose. 
             3.  Differentiate between insulin-dependent Diabetes Mellitus 
                  (IDDM) and non-insulin-dependent Diabetes Mellitus (NIDDM) 
                  forms of idiopathic Diabetes Mellitus. 
             4.  Indicate the metabolic changes that occur in diabetes mellitus. 
             5.  Differentiate between fasting hypoglycemia and reactive           
                  hypoglycemia. 

6.   Indicate the basic principle for older glucose methods that 
      detected reducing substances. 

             7.  For the glucose oxidase procedure, indicate the: 
                  A.  specimen requirements   D.  reference range 
                  B.  test principle              E.  clinical significance 
                  C.  sources of error      
            8.  For the Hexokinase procedure, indicate the: 
                  A.  specimen requirements  D.  reference range 
                  B.  test principle            E.  clinical significance 
                  C.  sources of error 
            9.  Describe the formation of ketones and the test used for their     
                  detection.          

10. Indicate the principle, clinical significance, specimen 
       requirement, and reference range for glycosylated 
       hemoglobin measurement. 

            11.  Describe the oral glucose tolerance test (OGTT) procedure.   
            12.  Indicate the purpose of an intravenous glucose tolerance. 
            13.  Describe the 2 hour postprandial blood glucose test and 
                   indicate the clinical significance of this measurement. 
            14.  Describe gestational diabetes. 
            15.  Give the clinical significance and normal range for measuring 
                   cerebrospinal fluid glucose. 
            16.  Analyze glucose test results and OGTT results to detect           
                   hyperglycemia and hypoglycemia.  
          
                  



    Psychomotor 
17.  Perform the glucose procedure and evaluate the results. 
18.  Perform the glycosylated hemoglobin procedure on the 
         and evaluate the results.                                     

 
IV.  Evaluate the tests to assess lipid abnormalities. 

 
   Objectives: 
   Cognitive: 

             
            1.  Describe the composition of the four lipoproteins, their origin, 
                 and proteins that transport them to the tissues. 
            2.  Indicate the significance of assessing the HDL cholesterol. 
            3.  Indicate the significance of assessing the LDL cholesterol. 
            4.  Explain the significance of the presence of the Lp(a) gene. 
            5.  Explain the purpose of the extraction step when performing 
                 lipid analysis in reference test methods. 
 

6. List the following information for the 3-step enzymatic method 
for total cholesterol: 

                  A. test principle          D. specimen requirement 
                  B. key reagents      E. clinical significance 
                  C. source of error          F. reference range 
            7.  List the following information for the 3-step enzymatic 
                 measurement of triglyceride: 
                 A. test principle                  D. specimen requirement 
                 B. key reagents      E. clinical significance 
                 C. source of error                  F. reference range 
          8.  List the precipitating agents and the reference range for HDL   
                 cholesterol measurement. 
          9.  Indicate the formula for calculating LDL cholesterol and give 

      the reference range. 
          10.  Define atherosclerosis, xanthoma, hyperlipoproteinemia, and   
                 steatorrhea. 
          11.  Analyze lipid test results to assess the risk of Coronary Heart  
                 Disease (CHD). 
          

    Psychomotor 
          12.  Perform the total cholesterol, HDL cholesterol, and triglyceride     
                 procedures and interpret the test results. 
          
        V.  Evaluate the tests to assess protein disorders. 

 
Objectives: 
Cognitive: 

              
                   
            1.  List the substances that will denature proteins. 
            2.  Describe protein synthesis. 
            3.  Differentiate between simple and conjugated proteins. 
            4.  List the functions of proteins. 
            5.  List the clinically significant plasma proteins and their 
                 function(s) to include: 
                 A. prealbumin        I. transferrin 
                 B. albumin                J. hemopexin 
                 C. alpha-1-fetoprotein       K. complement 



                 D. alpha-1-acid glycoprotein         L. fibrinogen 
                 E. haptoglobin        M. C-reactive protein 
                 F. ceruloplasmin              N. immunoglobulins 
                 G. alpha-2-macroglobulin             
                 H. alpha-1-antitrysin        
           6.  State the principles of each of the following methods of total 
                  protein measurement: 
                  A. Kjeldahl procedure 
                  B. Refractometry 
                  C. Spectrophotometry (ultraviolet absorption) 
 
           7.  Give the following information for the Biuret Total Protein 
                  procedure:       
                  A. specimen requirement     D. reference range 
                  B. principle           E. sources of error 
                  C. reagents           F. clinical significance 
           8.  Describe the Dye binding technique for albumin 
                  measurement. 
           9.  Describe serum protein electrophoresis to include:  
                  A. principle             D. quantitation by densitometry 
                  B. media            E. reference range for each band 
                  C. stains 
           10.  Briefly describe isoelectric focusing.  
           11.  Analyze electrophoresis patterns to detect the following 
                  conditions: 
                  A. inflammation            D. alpha-1-antitrypsin deficiency 
                  B. nephrotic syndrome         E. monoclonal increase 
                  C. cirrhosis 
 
                Psychomotor 
           12.  Perform the total protein, albumin  and serum electrophoresis 
                  procedure and evaluate the results. 
          
 
   VI.  Evaluate tests to assess enzyme status.  

 
Objectives: 
Cognitive: 

          1. Define the following terms: 
 
                A.  enzyme  D. activator 
                B.  active site  E. zymogen 
                C.  coenzyme 
            2. Indicate how enzymes are named. 
            3. Write the basic equation for the enzyme, substrate, product 
                relationship. 
            4. Indicate how each of the following factors influence enzyme 
                activity: 
                A.  substrate concentration 
                B.  enzyme concentration 
                C.  temperature 
                D.  cofactors 
                E.  Inhibitors 
          1. competitive 
          2. non-competitive 
          3. uncompetitive 



          5. Differentiate between zero-order and first-order enzyme 
              kinetics in relationship to the Michaelis-menton Hypothesis. 
          6. Define international unit used to quantitate enzyme activity. 
          7. Indicate the information listed below for each clinically 
              significant enzyme: 
                A. specimen requirements 
                B. clinical significance 
                C. substrate and end product measured 
                D. sources of error in measurement 
   Clinically Significant Enzymes: 
                 A.  Alanine aminotransferase (ALT)    
                 B.  Aspartate aminotransferase (AST)   
                 C.  Amylase (AMS)                       

    D.  Alkaline phosphatase (ALP)                         
                 E.  Creatinine kinase (CK) 

    F.  Cholinesterase(CHe) 
                 G.  Gamma glutamyl transferase (GGT)   
                 H. Glucose-6-phosphate dehydrogenase (G-6-PD) 
                 I.  Lactate Dehydrogenase (LD) 

   J.  Lipase (LPS)  
                   
             8. Indicate the information listed below for CK Isoenzyme 
                 A. specimen collection and handling 
                 B. clinical significance 
                
             9. Analyze enzyme test results to assess tissue damage in 
                 disease states. 
 
          Psychomotor 

10. Perform the tests and evaluate the results for selected 
enzymes. 

 
 

                
    VII.    Evaluate the results used to assess heme degradation and    

            hepatic disorders. 
 

Objectives: 
Cognitive: 

1. Explain the physiologic functions of to liver to include: 
A. synthetic activity 
B. detoxification 
C. excretion 
1. degradation of hemoglobin to form bilirubin 
2. bilirubin conjugation 
3. conversion of bilirubin to urobilinogen 

2. Compare and contrast the basic disorders of the liver to 
include: 

A. jaundice 
B. Cirrhosis 
C. Hepatitis 
D. Reye’s syndrome 
E. Drug and Alcohol-related Disorders 

3. Indicate the principle of the Jendrassik-Grof method of bilirubin 
Analysis to include: 

A. specimen collection and storage requirements 



B. reagents for direct and indirect bilirubin 
C. calculation of the indirect bilirubin 
D. sources of error 
E. reference range 
 

4. Indicate the information listed for the direct spectrophotometric 
Method of total bilirubin analysis for infants: 

A. specimen collection and storage requirements 
B. test principle 
C. reagents 
D. calculation of results 
E. sources of error 
F. reference range 

         5.   Indicate the laboratory tests that are done to assess liver 
               function. 
         6.   Interpret patient results to assess liver function. 
 

Psychomotor Objective: 
          
         7.   Perform the total bilirubin procedure. 

   
Affective Objective: 

 
         8.  Answer the questions included in the Bilirubin Case study 

    according to the criteria indicated in the written evaluation  
 document. 

 
  
 
        VIII.    Describe Tumor Markers performed in the Laboratory used  
                                              in the diagnosis and treatment of cancer 

     Objectives: 
     Cognitive 

      1.  Discuss the incidence of cancer in the United States. 
     2.  Explain the role of tumor markers in cancer 
               Management. 
     3.  Identify the characteristics or properties of an idea 
               tumor marker. 

                  4.  State the major clinical value of tumor markers. 
                  5.  Name the major tumors and their associated markers. 
                  6.  Describe the major properties, methods of analysis, and  
                            clinical use of AFP, CA-125, CEA, beta-hCG, and PSA. 
                  7.  Explain the use of enzymes and hormones as tumor 
                            Markers. 

 
                Affective: 

    Develop team building, written and oral communication skills by 
 participating in groups of 2-3 to research, write and present a topic of 
 one of the common tumor markers performed routinely in the Laboratory 

 
 


