METAZOAN PARASITOLOGY
(ADVANCED INVERTEBRATE ZOOLOGY – BIOL457/557)
SPRING 2018
Instructor:
Availability:
Office Location:
Office Phone:
E-Mail Address:

Dr. Rick Hochberg
by appointment
Olsen Hall 413A
(978) 934-2885
rick_hochberg@uml.edu

Course title – credits: Metazoan Parasitology – BIOL457/557 - 3 credits
Meeting day and time: TR 930-1045 am
Course Description
An introduction to the diversity of metazoans (animals) that parasitize humans, livestock, other
animals (both vertebrate and invertebrate), and plants. Lectures emphasize the morphology, form
and function, physiology, systematics, evolution, lifecycles and pathogenesis of several major
parasitic groups.
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Learning Outcomes
Upon completion of this course, all students should be able to
1) Define parasitism in the broadest context, from ecological, anatomical and physiological
perspectives;
2) Be able to identify the major parasitic taxa and describe their anatomies;
3) Understand the lifecycles and epidemiology of representative parasitic species;
4) Recognize how the human body fights and reacts to infections at the immunological
level;
5) Appreciate how invertebrate vectors respond to parasitic infections;
6) Understand how to treat infections, both at the individual level (medically) and at the
community level (ecologically)

Required Reading:
Chapters will be assigned for each group of parasites. See explanation on page 3 concerning their
applicability to exams.
Publications (primary literature) will be assigned and cover topics relevant to our in-class
discussions. In most cases, these publications highlight some aspects of the parasite or its
manifestation (disease) that we don’t cover in class, but you should know for the exam.
Pdf files of the textbook and publications will be posted to the website address shown below:
http://www.hochbergbiodiversitylab.com/parasitology.html
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This schedule is tentative and open to change. Dates in bold pertain to exam days.
Date

Topic

1/22
1/24
1/29
1/31
2/05

Introduction: Animals as parasites
Host defense: Vertebrate and invertebrate hosts
Host defense continued; Introduction to Phylum Platyhelminthes
Introduction continued and Trematodes
Trematodes & Fascioliasis

2/07
2/12
2/14
2/21
2/26
2/28
3/5
3/7
3/19
3/21
3/26
3/28
4/2
4/4
4/9
4/11
4/16
4/18
4/23
4/25
4/30
5/2
TBA

Dicrocoeliasis
EXAM 1: Intro through 02/07
The Blood Flukes: Schistosomiasis
Schistosomiasis continued
Class Cestoda: Introduction & Diphyllobothriasis
Dipylidiasis and Echinococcosus
Acanthocephala: the Thorny Headed Worms
EXAM 2: Schistosomiasis through Cestodes
Phylum Arthropoda: Introduction to ectoparasites
Mosquito Biology
Botflys & Myiasis
Chelicerata: Introduction to ticks and tick-borne illnesses
Lyme Disease
Lyme Disease
EXAM 3: Acanthocephala through Lyme Disease
Phylum Nematoda: Hookworms
Hookworms/Lymphatic Filariasis
Lymphatic Filariasis/Dracunculiasis
Dracunculiasis/Heartworm Disease
Heartworm Disease
Graduate Student Presentations
Graduate Student Presentations
FINAL EXAM: Nematodes

READINGS
NA
NA
NA
NA
Cho et al. 1994;
Weisenberg & Parlata 2013
NA
NA
Colley et al. 2017
NA
NA
NA
Abele & Gilchrist 1977
NA
NA
NA
Mahal & Sperling 2012
Khoury et al. 2018
NA
NA
NA
NA
NA
NA
Cleveland et al. 2017
Antlova et al. 2015
Pdf files will be provided
Pdf files will be provided
NA

EXAM STRUCTURE. Exams will be a combination of fill-in-the-blank, multiple choice, short
answer, label-the-diagram, draw-the-lifecycle, diagnose the disease, and essay questions. You
are required to know the taxonomy of the major groups we discuss, from the phylum level down
to species, depending on the taxon. You are also responsible for knowing aspects of host
digestion and immunity, the lifecycles of select species, their anatomies, and the pathologies they
cause.
How to study for an exam. In general, most exam questions come directly from the notes in
class, unless otherwise specified. If there are any assigned publications, read them, but in terms
of coverage for the exam, I only expect you to know some of the major points of the
publications. What are the major points? Depends on the paper. If it discusses a human
disease, then you should know how the disease was transmitted, how it was diagnosed
(symptoms, pathologies, MRI, CT, stool sample, etc). If the parasite does not affect humans, then
focus on parasite transmission, how it infects its host, and perhaps any associated pathologies
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and treatments. When dealing with a publication, first read the abstract and then read both the
Introduction and finally the Discussion. The Methods and Materials are not terribly important for
exams, nor are the Results, since their significance is alluded to in the Discussion. However,
while I will not ask you to regurgitate the methods and results, you should at least have a very
basic understanding about how the authors achieved their aims (e.g., molecular sequencing,
medications, etc.).
Plagiarism: Cheating on an exam in any fashion will result in a zero for that exam plus
additional sanctions that may be included at the professor's discretion. Please see the UML’s
academic dishonest policy at: http://www.uml.edu/Catalog/Graduate/Policies/AcademicIntegrity.aspx
Participation: You are expected to attend each lecture class. This is an advanced course, and we
only meet twice per week, so each lecture is full of information. If you must miss a lecture,
please let me know in advance. A participation grade will be given out at the end of class.
Repeated absences will be noted and affect your grade at the discretion of the professor. The
professor does not post PPT files, meaning you must attend class to get the notes or make friends
with someone who does.
You must not miss a Lecture Exam. If you must miss an exam, you need to do two things: 1st,
inform me ahead of time (within 24 hrs.) if you can; 2nd, you must provide a legitimate excuse
with a doctor’s note or other official note. Missing an exam or needing to schedule an early exam
because of a vacation or wedding or birthday or personal holiday is not a valid excuse and is
not permitted. If a makeup exam is provided, expect two things: the time and date will be at the
professor's discretion, and the exam will be more different and more difficult than the original
exam. This is meant to discourage students from missing exams.
Undergraduate Course Evaluation and Grading
Lecture Exam 1
Lecture Exam 2
Lecture Exam 3
Lecture Exam 4
Participation
Total

300 pts
300 pts
300 pts
400 pts
50 pts
1350 pts

Graduate Course Evaluation and Grading
Lecture Exam 1
Lecture Exam 2
Lecture Exam 3
Lecture Exam 4
Presentation
Participation
Total

400 pts
400 pts
400 pts
500 pts
250 pts
50 pts
2000 pts
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Grade Distribution is as follows: <59% = F; 60-61% = D-; 62-66% = D; 67-69% = D+; 7071% = C-; 72-76% = C; 77-79% = C+; 80-81% = B-; 83-86% = B; 87-89% = B+, 90-91% = A-;
92-100% = A

Graduate Student Presentations
Students signed up for graduate credit must prepare a PowerPoint presentation for a disease we
do not cover in class. The disease you choose must be approved by the instructor (see below).
The following deadlines must be met in order to receive credit.
February 7 (25 pts) - Email instructor a Word file that contains the following information:
I. Disease: this must be a disease caused by an animal parasite (not a bacterium, virus, protist, or
fungus). It does not need to be a human disease but may be a disease of domestic or wild
animals. The parasite must cause the actual disease and not be a vector for disease. For
example, most ticks and mosquitoes do not cause disease but function as vectors for bacteria,
viruses, protists, etc.
II. Species that causes the disease (there may be more than one, but you only need to talk about
one). The parasite must not be directly related to any parasite we cover in class. How will you
know if it is related? Look at the genus name. If the parasite you choose (Schistosoma mekongi)
in the same genus as one we cover in class (e.g., Schistosoma mansoni), then it is not valid. Also,
note that all species are Latin or Greek binomens (two-part names). Both parts are italicized, but
only the first part (the genus name) is capitalized.
III. A list of at least 10 publications no earlier than the year 2000 that describe the disease. See
the last page of this syllabus about rules concerning the correct style for publications.
Points will be deducted if any of these conditions are not met.
March 19 (25 pts) - Email instructor a Word file that outlines your presentation
There is some freedom in how you go about choosing the information you will focus on, but at
minimum, you must cover the following topics:
I. Some parasite biology (basics of anatomy) so the student population can understand your
animal
II. Its lifecycle.
III. Its geographic distribution
IV. Symptoms, pathologies, and disease
V. Treatment options (if available)
Points will be deducted if any of these conditions are not met.
April 30, May 2 (200 pts) - Presentation Rules
Your presentations will be in the form of mini lectures to the student populace, so it is important
you do not overpopulate your slides with text. People will be taking brief notes, so it is also
important that you do not talk too quickly. Students may choose to ask you to slow down or go
back a slide, which will extend the length of your presentation. Prepare for this. It is always best
to practice your presentation ahead of time and go slowly, as if giving a proper lecture for note
taking. In fact, some information from your lecture will be on the final exam. A good rule of
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thumb is that a 10-minute lecture may actually take 15 minutes if students ask questions. So, if
the presentation is to be 15-25 minutes max, expect at least 5-10 minutes of this time period to be
taken up by questions during the actual presentation.
Presentation Rules continued.
I. Presentations must be done in PowerPoint and 15-25 minutes long.
II. Presentations must be brought to class physically on your computer, external hard drive, or
USB drive. No emailing your presentation to yourself or use of cell phones. This should be a
professional presentation, and those are not professional means of presenting. I will deduct 20 pts
(10% of your presentation grade) if you do not adhere to this rule.
III. Practice! If the first time you run through your presentation is the day you actually present it,
expect to be graded harshly. In most cases, no matter how confident you are, I can tell a first runthrough versus a practiced talk. So, practice first in a vacant class room - doing a run through in
your head is only a good idea after you have actually practiced it out loud. Practicing can
eliminate any grammatical errors and correct poor slides. Errors in text, information, or if images
fail to show up (often marked by an X) during your presentation, will result in points deducted
from your grade.
IV. The information you choose to present must be from your publications, so it is best to choose
publications that you can access online for images, tables, etc. You can use some information
from CDC and other professional websites including Wikipedia, but most information must
come from published literature. Lifecycles must not be images directly from the CDC. They
must be typed or made with images you collect online. I expect you to put some effort into this
presentation and not just drag and drop images into the presentation for the sake of appearance.
V. You will provide me a ppt or pdf of the file you present in class. I will make this available to
the entire class on the webpage.

Presentation Grading
1. Presentation length. If the presentation is less than 15 minutes or more than 25 minutes, you
will receive a 10 pt. deduction.
2. Grammatical errors. Points will be deducted at the discretion of the professor based on the
number and type of errors noticed.
3. Figure errors. Poorly resolved figures, poor animations, etc. will be receive a point deduction.
4. No quotes. Quotes are never allowed for any reason.
5. Information content. If you miss some critical information that is relevant to disease
transmission, pathologies, etc., then points will be deducted. Also, if you present entirely too
much text on a slide (e.g., a paragraph), then points will be deducted. The number of points
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depends on the types of information that was missed. Lastly, plagiarism is not allowed. Use your
own words to describe something.
6. Style. This is a somewhat subjective category. All it means is that you present the information
in a professional manner. Being nervous is fine, and so are pauses to collect yourself during the
presentation.
7. Figures. If you choose to use an image/table from a publication, please cite the publication.
There is no need to provide a legend to the figure unless you want to. See the example below of a
figure extracted from a publication that contains the legend. Below it I add a very brief citation.
Note that the citation is from a multi-author paper and only includes the first author's
surname (in this case a two-part surname) and year. The abbreviation "et al." is used to
indicate that there are more than two authors. You do not need the full citation for the
figure, but the full citation must be in the reference list.

Lindmayer-Ferreira et al. (2010)
8. Your final slide, which need not be presented during the presentation, must contain all the
publications you used to in the making of the presentation. In other words, every publication, not
just those that you extracted images from. This must be typed by you and not cut and pasted in
multiple fonts and sizes. Below are the rules for references.
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Examples of References style at the end of the presentation
Things to pay attention to:
1. Journal titles can be abbreviated OR not. Pick one or the other and go with it. If the journal
title is a single word like Science, it is never abbreviated. Only multi word titles may be
abbreviated.
2. Genus/species names are always italicized. If you are uncertain, ask me.
3. Chapters in books are neither italicized or underlined, but book titles are underlined.
4. All author names are listed in the reference. The only time you are allowed to use the "et al."
abbreviation is in the body of the presentation when 3 or more authors make up the citation.
5. References should be in alphabetical order, not chronological order. If you use two or more
references by the same author, then those would be listed chronologically.
Chapter in a book
Grell, K.G. & Ruthmann, A. 1991. Placozoa. In: Microscopic Anatomy of Invertebrates, Vol.2.
Placozoa, Porifera, Cnidaria, and Ctenophora. Harrison FW & Westfall JA, eds., pp. 13-27.
Wiley-Liss, New York.
Book
Lowenstam, H.A., Giggles, R. & Weiner, S. 1989. On Biomineralization. Oxford University
Press, New York. 324 pp.
Journal Articles
One author:
Pearse, V.B. 1989. Growth and behavior of Trichoplax adhaerens: first record of the phylum
Placozoa in Hawaii. Pac. Sci. 43: 117-121.
Pearse, V.B. 1995. Further comments on Trichoplax adhaerens. Science. 525: 1-6.
Two authors:
Quincy, R. & Johnson, S. 2005. Vector control and Schistosomiasis. Disesaes 35: 1-7.
Three or more authors:
Richards, K., Johnson, S., Michaels, R., & Gon, J. 2018. Worms in my soup. J. Cell Bio. 15: 1-8.
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