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PBL Session

Verna takes Tylenol for headaches

Facts
What is Tylenol?
) "Tylenol is an analgesic that

relieves pain because it inhibits
the synthesis of prostaglandins”.

Acquire and apply
knowledge

Ideas/hypothesis

Verna Williams
Part 1

Tylenol
Construct LN

Package
What is Tylenol (Names)
Mechanism of action
pharmacodynamics
pharmacokinetics
Indications/contraindications
Doses
Side effects
Drug interactions

Pl -
INESOURCE:

collection
Pharmacology textbooks
Lexicomp
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What is a Learning Need Packet?

> Derived from the need to learn a topic to understand the
patient problem(s) and address the hypotheses/ideas created
In the session

> Assigned to each student in the group during the PBL session

» Constructed independently by each student! However, you can
ask for help finding resources

> It has several components (described later)

> Produced in form of a digital PDF, word or google document
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Header

> Case number 2701
> Case title Verna Williams
> Part of case Part 1

> Title (of your LN)  "Tylenol”
»Name of student Maggie Z David
> Group humber Z3
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File name

> Save all the learning needs files in the
following format:

"PBL.case# .Part#.Group# . Initials.Title (topic of
your LN)"

Example:
PBL.2701.Part1.Z3.MZD.Tylenol
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Learning needs components

Summary - A brief statement or restatement of main points of your content, encompassing all
aspects of the content. In other words, taking a lot of information and creating a condensed
version that covers the main points.

Patient Analysis - Application of the information learned to understand what is happening
with the patient.

Idea Validation - Assigned ideas are determined to be valid or invalid based on your LN pack.
Provide sufficient explanation that supports your conclusion.

New or revised ideas - New or revised ideas are based on what you learned and should
advance the group efforts to further understand the topic and case.

Content/Body - This part should contain all the pertinent information related to the topic,
including information that will address the assigned ideas, to allow all students to learn the
subject described.

References/Sources - Sources must be reliable, up-to-date, and taken from doctoral levels
resources. Only peer reviewed scientific research journals are used when needed. State which
source(s) you found most useful so that others can learn from your experience).

the
School of Dentistry

of USC



LN Components

Final document How to proceed

1. Summary
2. Patient analysis

3. Hypothesis/Idea
validation

4 New Ideas
5. Content
6. References/Sources

the
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How to proceed step by step

1. References - sources
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References / Sources

» Search for sources that will provide the information needed according
to the assigned learning need. Check the library website for PBL

students
> Studentshttps://libraries.usc.edu/locations/wilson-dental-library/problem-based-learning-students

Electronic or physical Books (reliable and must recent)

Textbooks (doctoral level) When possible, always start with a textbook!
Scientific research journals (reviews, articles; most updated)
Evidence-based sources (Evidence based dentistry)

Reliable websites (gover'nmem‘, universities, associations, foundations)

Google Images (PicTures, diagrams, tables, if verified reliable source of or'igin)
List all resources used in the learning need (proper and complete

citations including URL if digital source )
> Add a note as to what information you got from what source.
> Separate references for images, if obtained from google images.
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Sources to avoid for content
» Wikipedia
 Individual Blogs
* Practices Blogs
« WebMD
* Mayo Clinic
» Everyday health

» Merck Manual of Diaghosis - consumer
edition (use the professional edition)

All directed to the patient, you are the Doctor!
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Suggested sources

Useful Textbooks Available at the Wilson Dental Library compiled by the
librarians:

Research Guides

Research Guides for individual cases and subjects have been developed for you by the librarians at the Wilson Dental Liorary,

Research Guides for individual PBL cases focus on the first cases for DDS and ASPID students. There are not Research Guides for every PBL case, but other resources listed below contain helpful

information for all PBL cases.

» PBL: Verna Williams Research Guide _

+ PBL: Boh Lewin Research Guide
+ PBL: Jane Burke Research Guide
» PBL: Jacqueline Doe Returns Research Guide

» PBL: The Programmer Who Couldn't Eat Research Guide
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USC Libraries ' Research Guides @ Health Sciences = PBL: Verna Williams = Home

PBL: Verna Williams search this Guide search

This guide is for DDS and ASPID students participating in the PBL curriculum. Resources related to the case "Verna Williams" are suggested.

_ Using library resources to resolve learning needs

Using library resources About this guide:

to resolve learning needs

« For all PBL cases, you will be using scholarly resources, in most cases, textbooks, to address

E-Book Collections your learning needs.

. . « You can use the resources listed in this guide to search for textbooks, look up information in
Search the USC Libraries

clinical databases, or find scholarly articles.
Catalog for Textbooks

Tutorials Good places to start:

Dictionaries . Search within the specific textbooks listed on the Textbooks page of this guide using keywords
(search terms) related to your learning need. Case relevant keywords are listed on the Keywords

Dental Librarian . .

page of this guide.

Keywords . Search within books on the “Recommended Textbook List for PBL,” linked at the top of the

Textbooks page.
Textbooks _ . ‘ N _
. Search for textbooks in ebook collections (Access Medicine, Clinical Key, Stat!Ref, R2 Library)

Databases using keywords related to your learning need.

Articles & Websites . Search the library catalog for additional textbooks, using keywords related to your learning

need.
Evaluating PBL Sources

. For some cases, you may have to search for additional articles using the databases listed on the
Citation Help Databases page of this guide.

. For some cases, you may need to consult the resources listed on the Articl - :
this guide. Evaluate any sources you find from an internet search. Need Help? Chat/Email Us

the 1an C —
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https://libguides.usc.edu/vernaw

Research Guides © Ask Us / FAS

USC Libraries ' Research Guides ' Health Sciences = PBL: Verna Williams ' Textbooks

PBL: Verna Williams Search this Guide search

This guide is for DDS and ASPID students participating in the PBL curriculum. Resources related to the case "Verna Williams" are suggested.

Home PBL Textbooks

Keywords » Many of your learning needs for this case are covered in the ebooks below.

« Search the library catalog for additional textbooks/ebooks.
Textbooks
» Search within Access Medicine, Clinical Key, Stat!Ref, and Rz Library for
PBL Textbooks additional textbooks/ebooks.

« Additional resources, such as useful databases and websites, can be found using the navigation

Textbooks
menu on the left.
Databases

+ List of Recommended Textbooks for PBL

Articles & Websites

Consult this list if you are not finding information in the books below.
Evaluating PBL Sources

Citation Help ~
Textbooks
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Textbooks

Radiology

ORAL
RADIOLOGY

P
W

F - N
EXEREISES w .

ORAL RADIOLOGY
*INTERPRETATION

ENTAL
PROFESSIONAL

st
Examination
aan HizDRy Taking.

the

White and Pharoah's Oral Radiology : Principles and Interpretation, 8th Ed.

ISBN: 0323543839
Print only

Previous Edition Available online

Oral Radiology: Principles and Interpretation, 7th Ed.
ISBN: 0323096336

Has information on: radiation safety

Exercises in Oral Radiology and Interpretation, sth Ed.

ISBN: 0323400639

Frommer's Radiology for the Dental Professional, 10th ed.

ISBN: 9780323479332

Has information on: all aspects of dental radiology

Bates' Guide to Physical Examination and History Taking, 13th Ed.

ISBN: 1975109953

Has information on: patient interviewing, history taking, vital signs

School of Dentistry
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Need Help? Chat/Email Us




Physical Exams

Bates' Guide to Physical Examination and History Taking, 13th Ed.

ISEN: 1975109953

Has information on: patient interviewing, history taking, vital signs

Seidel's Guide to Physical Examination, 1oth Ed.

ISBN: 8780323761833

Anesthesia and Sedation

Handbook of Local Anesthesia, 7th Ed.

ISBN: 9780323582070
Has information on: local anesthesia, pharmacology. mechanism of action, tools &

materials used

Handbook of nitrous Oxide and Oxygen Sedation, 5th ed.

NITROUS OXIDE ISBN: 9780323567428

SEDATION

Has information on: Nitrous oxide

Periodontology

Lindhe's Clinical Periodontology and Implant Dentistry, 7th Ed.

ISEMN: 9781119438953

Need Help? chat/Email Us
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Research Guides © Ask Us / FAQS

USC Libraries Research Guides Health Sciences  PBL: Verna Williams = Textbooks

PBL: Verna Williams Search ths Guide search

This guide is for DDS and ASPID students participating in the PBL curriculum. Resources related to the case "verna Williams" are suggested.

Home PBL Textbooks

Keywords « Many of your learning needs for this case are covered in the ebooks below.

« Search the library catalog for additional textbooks/ebooks.
Textbooks
« Search within Access Medicine, Clinical Key, Stat!Ref, and R2 Library for
PBL Texthooks additional textbooks/ebooks.

« Additional resources, such as useful databases and websites, can be found using the navigation

Texthooks
menu on the left,
Databases

Articles & Websites + List of Recommended Textbooks for PBL _

Consult this list if you are not finding information in the books below.

Evaluating PBL Sources

Citation Help ~
Textbooks
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w8

E Recommended Textbooks for PBL
Tools

File Edit View Data

Q, Menus =& B~ 100% - & View only

Subject Category

A

Subject Category

Title

ANATOMY

ANATOMY

ANATOMY

ANATOMY

AMNESTHESIA/

SEDATION

ANESTHESIA /
SEDATION

BIOCHEMISTRY

BIOCHEMISTRY

BONE BIOLOGY

BONE BIOLOGY

CELL / MOLECULAR

BIOLOGY

CELL f MOLECULAR
BIOLOGY

DENTAL ANATOMY

DENTAL ANATOMY

DENTAL AND ORAL
HISTOLOGY

Anatomical Basis of Dentistry, 3rd ed.

Clinically Oriented Anatomy, Tth ed.

Human Anatomy & Physiclogy. 10th ed.

Principles of Anatomy and Physiclogy. 13th ed.
Handbook of Local Anesthesia, 6th ed.

Sedation: A Guide to Patient Management, 6th ed.
Lehninger Principles of Biochemistry, 7th ed.

Mark's Basic Medical Biochemistry: A Clinical Approach, 4th ed.
Primer on the Metabolic Bone Diseases and Disorders of
Mineral Metabolism, 8th ed.

Principles of Bone Biology, 3rd ed.

Cell Biology, 3rd ed.

Molecular Biclogy of the Cell + DVD, 5th ed.

Anatomy of Orofacial Structures: A

Comprehensive Approach, Tth ed.

Wheeler's Dental Anatomy, Physiology, and
Occlusion, 11th ed.

Ten Cate's Oral Histology: Development, Structure
and Function, 9th ed.

Author

Liebgott, B.

Moaore, et al.

Marieb & Hoehn

Tortora & Derrickson

Malamed, 5.

Malamed, 5.

Melson & Cox

Lisberman, at al.

Blilezikian, J.P.

Raisz & Martin

Pollard. T.D.

Alberts, et al.

Brand, |

Melson, S.

Manci, A

o]

E-book available?

Yes

Yes (5th edition

Yes (7th edition)

Yes

Yes (8th edition

Yes (5th edition)

Yes (5th edition

Yes (Vols. 1 & 2, 4th edition)

Yes

Yes (4th edition)

Nes

Yes (9th edition)

Yes

E
Print Call Number

QS 4L716a 201

QS 4 M322c 2014

Qs 4 M334h 2016

Qs 4 T712p 2012

WO 460 M235h 2013
WO 460 M236s 2018
QU 4 L524p 2017

QU 4 S6439m 2013
WE 250 P953 2013
WE 200 P957 2008 v.1
&wv2

Qu 300 P772c 2017
QH 581.2 M718 2008a
WU 101 B317a 2014

WU 101 W5hE4t 2020

WU 101 T2890 2018

F

Print Location

WDL Reserves

WDL Reservaes

WDL Reserves

WDL Reserves

WDL Reserves

WDL Reserves

WDL Reserves

WDL Reserves

WDL Reference

WDL Reference

WDL General

Collection

WDL Reference

WDL Reserves

WDL Reserves

WDL Reserves

DENTAL CARE FOR

the

| A practical approach to special care in dentistry

School of Dentistry

of USC

| Kumar & Dios

Yes

| Online only

and more........




References / Sources

> If you have trouble finding the information you need......

ASK FOR HELP!

« Librarians

» Facilitator

* Group members
 Faculty
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of USC



How to cite your references

Books:
Ost L-6G, Skaret E, "Chapter 1, Symptoms, Clinical Characteristics and Consequences” In:
|gogni'rive Behavioral Therapy for Dental Phobia and Anxiety. John Wiley & Sons Inc.; 2013.
rint
e-Books:

Ost L-6G, Skaret E, "Chapter 1, Symg‘roms, Clinical Characteristics and Consequences” In:
Cognitive Behavioral Therapy for Dental Phobia and Anxiety. John Wiley & Sons Inc.; 2013.
https://onlinelibrary-wileycom.libproxy?2.usc.edu/doi/pdf/10.1002/9781118499825.chl

Journal Articles:
Norman L. Corah, Elliot N. Gale, Stephen J. Illig, Assessment of a dental anxiety scale, The
Journal of the American Dental Association, Volume 97, Issue 5, 1978, Pages 816-819, IS
0002-8177. https://doi.orq/10.14219/ jada.archive.1978.0394

Websites:

https://www.ada.org/resources/research/science-and-research-institute/oral-health-
topics/x-rays-radiographs

Images:

https://www.researchgate.net/publication/228477434 The Intraoral and Exiraoral Exa
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https://onlinelibrary-wileycom.libproxy2.usc.edu/doi/pdf/10.1002/9781118499825.ch1
https://doi.org/10.14219/jada.archive.1978.0394
https://www.researchgate.net/publication/228477434_The_Intraoral_and_Extraoral_Exa

How to proceed

2. Content
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Content

> Serves as main source of information to acquire and
advance knowledge on your topic

» Information pertinent to learning the area where the
topic belongs, not only the specific topic. For example, if
the patient has a lung problem, the LN should be: "the
anatomy of the respiratory system” not only "the
anatomy of the lungs”. Lungs are part of the respiratory
system!

> Information pertinent to testing the validity of the
hypothesis/ideas assigned to the student

> Start always with a general overview and then focus on
the particular

the e
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Content

Example:
> Learning need : Anatomy and histology of the respiratory system
> Content:

> What constitutes the respiratory system - diagrams, tables
Gross anatomy - Diagrams/Pictures

> Upper respiratory system
» Macro anatomy - diagrams/pictures
> Histology -diagrams/pictures

> Lower respiratory system
» Macro anatomy - diagrams/pictures
> Histology - diagrams/pictures

Where am I going to get this information:
Anatomy textbooks, Respiratory system textbooks.

the
School of Dentistry

of USC



Content

>

Information extracted from dependable sources. If possible, always start with a textbook
and update/complement from other sources. However, if they have the same information,
don't repeat the information from the other sources, but do add this source to the
references because it is a confirmatory reference. Edit to avoid repetition.

You should cut and paste the information info a working file (WORD™ or Google drive file)

Your source should be from an appropriate level of knowledge for a health care provider.
Do not use books, magazines or websites designed to patients. You are the doctor not the

patient.

Include as many pictures as possible, diagrams, flow charts, tables, etc If you are thinking
about it, illustratel You can use Google images to illustrate if they come from a valid source
and cite on References using a separate subheading; Images

Use several different sources for your content (confirm/complement/update).
Well organized, the information should flow and not be disjointed.

Make it easy to read: create paragraphs, use the same font (not foo small not to big),
embed the pictures or tables in the text, highlight, etc. It makes a big differencel
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Consest

T tight junctions between capillary endethelial eells im the beain asd between the epithelial eells in the chorid plexus (2 highly vasewlar poartics of
the pia mater thas projects isto the veniricles of the brain asd is thought to secrete the cerebrospinal Muid) effectively prevest proteins from ensesing
the brain = adulis and show the penetraiion of snaller molecules. An ex the slow penctration of urea (Figure 32-3). This umiquely Hmiied
exchange of substances into the braim is referred e as the blood-brain barrier. Some physiologists use this term 5w refer to the bamier in the capillary
walls and the ierm blood-CSF bamer to refer o the barmer in the chomdd epithelium. However, the barmers are similar, and i seems more
appeopriae 10 use the term blood-brain harrier to refer 1o exchange aorces both barriers.

Passive diffusion scross the tight cesehral capillaries is very mdied, and litle vesicular transpeet takes place. Howere
mediated and active transpom systems in the cevebral capillasies. These maove substances out of as well as iz the hrain,
braim s geserally freer than msvement into it beesuse of bulk few of CSF into venous bloed via e arschaoid villi,

1. Peneiragion of Substances into the Brain:

Water, ©02, and (02 pene hrain with ease. So do the lipid-soluble free fomes of steraid hormomses, whereas their proein-housd forms and, in
mezmeral. all proteizs and polypeptides do not. The casy penetration of CO2 conrasts with the show nenetration of H+ and HOO3- and bas physiologic
sigmdficance im the regulation of respiration.

Glueose is th major altimate source of energy for nerve cells. Itz passive aticn of the blood-hrain barer is slow, bat it s tramspored s
thie walls of hrain capillaries by the glucese ransporter GLUT 1. The hrain fainis T ¥E i .
encoded by the same 1 ey differ in the extent to which they are glyeosylated. GLUT 1
capillaries (Figure 32-6). Infants with congenital GLUT | deficiency develop low CSF glucoss
gluense, and they have seizures and delayed development

Amather iransporier in the cerebral capillaries is 2 wnigee Na#-K+-2C1- cotransporier that is stimalaied by ET-1 and ET-3 and apparenily induced by
a humsaral facter from astrocyies. It may help keep the brain K+ concentration bow. In addition, tramspestess for thyroid bormeses, several organic
acids, chaline. nucleic skl precursors, and newmal, basie, and acidic aming & present.

A variety of drugs and peprides poapglle grpgs the cerebeal capillasies bat aze promgely tansported back iz the hlood by & multidng sonspecific
Tl the apécal nseshrases of the endotbelial cells. This P-glycopro is & member of the famnily of ATPbinding cass that transpart
various prosedns and lipids across cell menshrases. In mice in which the fusesion af this cassetie bas been disngpied by gene inactivation. much lasger
propartions of systemically adminisiered doses of varows chemodherapeutic drugs. analgesics, and epioid peptides are found in the brain than in
cosirols. [f phannacelogic agenis that imhibit this ransporier can be developed, they could be of value in the treatment of braim fwsors and cther CNS
diseases in which i is difficult io iniroduce sdequaie smousis of therapeutic agenss imio the brain.

L. Funetion of the Blood - Brais Barrier:

T Blocd -brain banier probably maistains the cosstancy of the envirvament of the seuseas in the ce
dependent on the concentrations of K+, Cad 2%, H#, and other ives i the fuid bathing them that eves minor variatioss have far-reaching
comsequences. The constancy of the compos “F i all parts af the body is maintaimed by multiple honseostatic mechanisms, bt becmise
ol the sensitivity of the comical neurons 1o ionie change, it is st sarpeising that an additions] defesce hes evolved to protect them.

Ckher suggessed functicas for the blood-brain harmier is prosection of the brain from endogenous asd exogenses toains in the blood asd prevention of
the escape of neurotransmitiers inso the general cireulation.

IV, Development of the Blood-Bmin Barmies:
In expeniznental anisnals, many sall malecules pesetrate the brain more readily during the fetad and neonatal period thas they doin the adalt. O this
basis, it &s ofien stated that the blood-brain barrier s immasure at bisth. Humans are mwore mature ai birth thas mis and various other experineesdal
amimals, and detailed data on pessive permeability of the Suman bleod-bain barrier are net available. However, in severely jaamdiced infants with
Bigh plasma levels of free bilinubin and an imsnature hepatic biliubin-conjugating systens, free bilisubin enters the bram and. i the presence of
asphyxia, damages the basal ganglio (kemictenas ). The cousterpan of this siuation in later Dife is e Gplgle Majjar syndrome in which there is o
coagenital delicieney of glucurony ! wansferase. These individuals cas have very high free bilinabin levels in the bood s develop encephalopatiy.
In oiher condizions, free bilirubin levels are generally not high enough o produce beain demage.

iical lmplications:

Plyysicians must know the degree to which drags pesetrate the brais in eoder to weat diseases of the nervous system inselligesily. Far example, i i
clinically relevasi that the amines dopamine and serotomin peneiraie brain fissee tv 2 very Bmiied degree but thedr corresponding acid precursoes, L-
dopa asd S-hydronytrypeophan, respectively, enter with relazive ease.

Amother imporasi elinical comsider is the fsc? that the blood-beain harrier tends o break dows in areas of infection or injury. Tumars develap
wew Blnod vessels, asd the capillasies that are fommied lack contact with sommal astrocyses. Therefone, there are no tight panctioss, and the vessels may
even be fenesmmated. The lack of a bamier helps i idenzifyizg the location of nemors: substonces such as radioactive iodize-labeled albumin penstzae
marmal beain tissue very showly. but they enter tumor tissue, making the tumes stand vt as an island of radioactivizy is the seesding normal brain.
Tk bhond-brais bamier can also be temporasily disnged by suddes marked increases in blood pressure or by intravenous injection of ypenonic
Taiifs.

Ereakdown of the BEH

Breakdown of the blood-brain harnier (BB is an pestans contribating fctor s ingury in many boain diseases, inchading stroke. A sumber of
different, partially independent compouents, ineluding the extrecellular matris, tght janctices (Tls), perieyvies, asd asrocyie Gdliah, togethe with
adberents jusetions, form junctional eompleses asd play a cestral role in the contred of BBE permeabdlizy and maisenasee of cell polarity {Bagso
et al., 2000; Zlokavic, 2008). Afier stroke in the adult, BRE disnapiion can either ocowr mansiently, in two distizes phases (Bglagmg et al., 1956,
Rosenberg e al, 1998), or be comtinsous (MoColl e al, 2008) during the acute injury phase, with the extess and timing depesdent on age, genetic
backgroand, asd gender. Sroke severity i also exacesbated by predisposing fectors, such as mfection or systemic inflanamation, that affect varisas
componenss of the BEBB (Denes et al., 3011

e the blood-braiz harrier is broken down, it can harm car body in masy ways. For example, is some pazients, Alzheinger's disease may be caused
i e likely, areravased) by a breakdown in the hlood-brain basier L.

Based on researches. it's known that the BEB can be weaken bad™1

Meningeal lnvasion

TTere are three potential hacterial routes of eznry inzo the CSF: hematogesous, vin & contguous structare, and direct iplantation. The bematogensas
rowie i the most common; the primary foci of mfection may be the nasopbaryno, skin, lumg, beart. gastroiniestinal or geniSourizary tract, umbilical
stunp, of elsewbere. Bacteria may enter the CSF through the gggahsinses or the choroid iz precise mode of pesetration is unknown. There

there are nunwerous camies-
hiough mevement cut of the

in high concentrativs in brain
jeentraticas im the presence of sormal plasma

"

al nervous sysiem. These newrons are so

e st mties theil prajects mi the be cercbempinal Muid) =ctivels
the bine m adults and slow the pencinien of smaller molecelc An etample i the slow petcialion of wea (Figare 31-5) This uraquely
exchame of sutslinces ks the bran s sefereed be e the blosd—brain barricr. Some shysologess e this leren sefer b lhe Bamen in ke
ey walls snd ke lem bleod-C8F harvier b refer o ke Baenier in ke chond epilkel Hirwever, the barriers see simikar, snd il seerms mine
apprapnale L e the lemm bleid-brion Borrer o eeler o edchanie sene bolk hamier

L1 a O Wscha Fipure 32-5. Penctiaion of unca o siscle, beain, spi
sedmirmderad by copslanl mfsion
0 B :
o8 & C5F Paasive diffusica acreas the liht cercbral capillaric & veev limized, and
file vesieuba mamgon bikes plice. However, (hare are aumeraus exrricr-medisied
i and sctve trampert matema in the corckral capillarica. T mete Aubsla il
e/ off a5 well e o the Bain, kough movemenl o of

= v ise-fras
than movement mio il Becnse of bulk few of C5F mio venous hled vis the
arachneal vils

II. Penctration of Subatances into the Brain:

- Watcr, OO, and OF ponctrabe the Brain with case. 8o & the Bpd-
4 aaluble frec forms of steroid bermanca, whereas fhei profen-bosnd forsis and, m
peneral, 6l profgir sad polypeptides de ml The casy penstaion of U002 Gonlmsis

£ | B0 120 1sp  1eg  Wilk the slow penciemtion of H+ aed HOO3- and ks physielogic signeficance in the

Wan niber stnr of ndusion eegalition off respimli

liveal rain biries = e, Bl il &
UT 1 GEUT | 55K and
alvensyiied OLUT 1 55K is pecsent in high
Lo CSF licese concentratons i the preence

Glocaee = fhe saper ulliiide soirce of cnemy T save el s pasive peschalion of the

GLUT | 45K,
oancenlrilen

@ GLUT3 Figere 32, Lozalisition of ike varans GLUT branisorizs i the bain
[0 GLUT 1 55K
I GLUT 1 45K
A BLUT 5

Asnthar iaasponier 0 the corcbel capillines s o unkgue MoK+ 101
wolrarmporier Dl 15 sl by ET-1 and ET-2 and appaeently imduced by a
higionl cor from astrocyiss. I miv Belp beep ke bram K-+ coscesiration low. [a
ulllllw_ banigariars For ikyroid hoemones, scveral onanie aods, cholme, nacde
il hasie, ard acalic smis cals are preses

A vazictr of drugs and peptides aotually oo the cercbral nﬂu—u but zrc

sl Lipris 5 nbranci.
lim, musch lareer propertions of sl
idmifeierd] dicess of vareis oh kalpesics, did opieid

I bogic agents thal inkibit
this rarsgarer can be develnped, ey coald be of valie in the eatmenl of bran
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Content example

> Learning need : Tylenol
» Content:
> What type of drugs does tylenol belongs to?
» Commercial and generic hames
» Structure
> Mechanism of action (illustrate with diagrams)
» Pharmacokinetics
» Pharmacodynamics
> Doses
> Uses
> Contraindications
> Side effects
» Drug interactions
» Effects on the oral cavity

Where am I going to get this information?
Pharmacology textbooks, Pharmacological databases, Lexicomp
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Mechanism of Action

Acetaminophen, also called N-acetyl para-aminophenol (APAP) or
paracetamol, is one of the most widely used over-the-counter
analgesic and antipyretic agents. Although its exact mechanism of
action remains unclear, it is historically categorized along with
NSAIDs because it inhibits the cyclooxygenase (COX) pathways. Like
NSAIDs, acetaminophen has analgesic and antipyretic properties.
However, studies have shown that acetaminophen lacks peripheral
anti-inflammatory properties. Acetaminophen may inhibit the COX
pathway in the central nervous system but not peripheral tissues.
Additionally, acetaminophen does not appear to bind to the active site
of either the COX-1 or COX-2 enzyme; instead, it reduces the
activity of COX by a different mechanism. It also has been theorized
that acetaminophen inhibits a splice variant of COX-1, also called
COX-3, but this has not been confirmed in humans.

Regardless, the reduction of the COX pathway activity by
acetaminophen is thought fo inhibit the synthesis of prostaglandins in
the central nervous system, leading to its analgesic and antipyretic
effects. The analgesic properties may be due to a stimulating effect
on the descending serotonergic pathways in the central nervous
system (CNS). Other studies have suggested that acetaminophen or
one of its metabolites, e.g., AM 404, also can activate the cannabinoid
system e.g., by inhibiting the uptake or degradation of anandamide
and 2-arachidonoylglyerol, contributing to its analgesic action.

https://www.ncbi.nim.nih.gov/books/NBK482369/#:~:text=Mechanism7%200f %20A
ction&text=Regardless%2C%20the%20reduction%200f %20the,its%20analgesic %20
and%20antipyretic%20effects.
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How to proceed

3. Hypothesis/Idea validation
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Hypothesis/Idea Validation

> State and analyze each one of the ideas assigned to
your learning need

> Validate or invalidate the idea based on your learning
need

> Provide an explanation as why you validate/invalidate
the idea

> Revise the idea based on your newly acquired
knowledge after you addressed the original idea
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Example of idea validation

Idea #1. Tylenol is an analgesic that relieves pain because it inhibits the
synthesis of prostaglandins”.

Valid. Tylenol (acetaminophen) has analgesic and antipyretic
properties. It inhibits the COX pathway in the central nervous
system but not peripheral tissues. The reduction of the COX
pathway activity by acetaminophen inhibits the synthesis of
prostaglandins in the central nervous system, leading to its
analgesic and antipyretic effects. The analgesic properties may be
due fo a stimulating effect on the descending serotonergic
pathways in the central nervous system (CNS).
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How to proceed

4. New ideas
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New ideas

> Use the newly acquired knowledge to create new ideas

> The new idea should address areas that need further
or deeper understanding

> The new ideas should be mechanistic to facilitate the
validation

> It can be any number of new ideas
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Example of a new idea

Idea #1. Tylenol is an analgesic that relieves pain because it inhibits the
synthesis of prostaglandins”.

Valid. Tylenol (acetaminophen) has analgesic and antipyretic
properties. It inhibits the COX pathway in the central nervous
system but not peripheral tissues. The reduction of the COX
pathway activity by acetaminophen inhibits the synthesis of
prostaglandins in the central nervous system, leading to its
analgesic and antipyretic effects. The analgesic properties may be
due fo a stimulating effect on the descending serotonergic
pathways in the central nervous system (CNS).

New idea. Tylenol has analgesic and antipyretic activities but

compared to other medications like aspirin, it does not possess
anti=zinflammatory activities.
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How to proceed

5. Summary
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Summary

sum-ma-ry

noun
1. a brief statement or account of the main points of something.

"a summary of Chapter Three"

synonyms: synopsis, précis, résumeé, abstract, digest, encapsulation, abbreviated
version

adjective
1. dispensing with needless details or formalities; brief.

"summary financial statements"

synonyms: abridged, abbreviated, shortened, condensed, concise, capsule,
succinct, short, brief, pithy; formal compendious "a summary financial
statement"
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What is in Summary?

> A brief description of the major points or highlights of your
content

» Not an introduction of your learning need.

> NoT a repetition of the facts

> No more than one page
» Do not place tables, pictures, diagrams, etc.

Enough information and detail to understand all aspects of
the topic

> Not designed to replace the content but to summarize it
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Consest

T tight junctions between capillary endethelial eells im the beain asd between the epithelial eells in the chorid plexus (2 highly vasewlar poartics of
the pia mater thas projects isto the veniricles of the brain asd is thought to secrete the cerebrospinal Muid) effectively prevest proteins from ensesing
the brain = adulis and show the penetraiion of snaller molecules. An ex the slow penctration of urea (Figure 32-3). This umiquely Hmiied
exchange of substances into the braim is referred e as the blood-brain barrier. Some physiologists use this term 5w refer to the bamier in the capillary
walls and the ierm blood-CSF bamer to refer o the barmer in the chomdd epithelium. However, the barmers are similar, and i seems more
appeopriae 10 use the term blood-brain harrier to refer 1o exchange aorces both barriers.

Passive diffusion scross the tight cesehral capillaries is very mdied, and litle vesicular transpeet takes place. Howere
mediated and active transpom systems in the cevebral capillasies. These maove substances out of as well as iz the hrain,
braim s geserally freer than msvement into it beesuse of bulk few of CSF into venous bloed via e arschaoid villi,

1. Peneiragion of Substances into the Brain:

Water, ©02, and (02 pene hrain with ease. So do the lipid-soluble free fomes of steraid hormomses, whereas their proein-housd forms and, in
mezmeral. all proteizs and polypeptides do not. The casy penetration of CO2 conrasts with the show nenetration of H+ and HOO3- and bas physiologic
sigmdficance im the regulation of respiration.

Glueose is th major altimate source of energy for nerve cells. Itz passive aticn of the blood-hrain barer is slow, bat it s tramspored s
thie walls of hrain capillaries by the glucese ransporter GLUT 1. The hrain fainis T ¥E i .
encoded by the same 1 ey differ in the extent to which they are glyeosylated. GLUT 1
capillaries (Figure 32-6). Infants with congenital GLUT | deficiency develop low CSF glucoss
gluense, and they have seizures and delayed development

Amather iransporier in the cerebral capillaries is 2 wnigee Na#-K+-2C1- cotransporier that is stimalaied by ET-1 and ET-3 and apparenily induced by
a humsaral facter from astrocyies. It may help keep the brain K+ concentration bow. In addition, tramspestess for thyroid bormeses, several organic
acids, chaline. nucleic skl precursors, and newmal, basie, and acidic aming & present.

A variety of drugs and peprides poapglle grpgs the cerebeal capillasies bat aze promgely tansported back iz the hlood by & multidng sonspecific
Tl the apécal nseshrases of the endotbelial cells. This P-glycopro is & member of the famnily of ATPbinding cass that transpart
various prosedns and lipids across cell menshrases. In mice in which the fusesion af this cassetie bas been disngpied by gene inactivation. much lasger
propartions of systemically adminisiered doses of varows chemodherapeutic drugs. analgesics, and epioid peptides are found in the brain than in
cosirols. [f phannacelogic agenis that imhibit this ransporier can be developed, they could be of value in the treatment of braim fwsors and cther CNS
diseases in which i is difficult io iniroduce sdequaie smousis of therapeutic agenss imio the brain.

L. Funetion of the Blood - Brais Barrier:

T Blocd -brain banier probably maistains the cosstancy of the envirvament of the seuseas in the ce
dependent on the concentrations of K+, Cad 2%, H#, and other ives i the fuid bathing them that eves minor variatioss have far-reaching
comsequences. The constancy of the compos “F i all parts af the body is maintaimed by multiple honseostatic mechanisms, bt becmise
ol the sensitivity of the comical neurons 1o ionie change, it is st sarpeising that an additions] defesce hes evolved to protect them.

Ckher suggessed functicas for the blood-brain harmier is prosection of the brain from endogenous asd exogenses toains in the blood asd prevention of
the escape of neurotransmitiers inso the general cireulation.

IV, Development of the Blood-Bmin Barmies:
In expeniznental anisnals, many sall malecules pesetrate the brain more readily during the fetad and neonatal period thas they doin the adalt. O this
basis, it &s ofien stated that the blood-brain barrier s immasure at bisth. Humans are mwore mature ai birth thas mis and various other experineesdal
amimals, and detailed data on pessive permeability of the Suman bleod-bain barrier are net available. However, in severely jaamdiced infants with
Bigh plasma levels of free bilinubin and an imsnature hepatic biliubin-conjugating systens, free bilisubin enters the bram and. i the presence of
asphyxia, damages the basal ganglio (kemictenas ). The cousterpan of this siuation in later Dife is e Gplgle Majjar syndrome in which there is o
coagenital delicieney of glucurony ! wansferase. These individuals cas have very high free bilinabin levels in the bood s develop encephalopatiy.
In oiher condizions, free bilirubin levels are generally not high enough o produce beain demage.

iical lmplications:

Plyysicians must know the degree to which drags pesetrate the brais in eoder to weat diseases of the nervous system inselligesily. Far example, i i
clinically relevasi that the amines dopamine and serotomin peneiraie brain fissee tv 2 very Bmiied degree but thedr corresponding acid precursoes, L-
dopa asd S-hydronytrypeophan, respectively, enter with relazive ease.

Amother imporasi elinical comsider is the fsc? that the blood-beain harrier tends o break dows in areas of infection or injury. Tumars develap
wew Blnod vessels, asd the capillasies that are fommied lack contact with sommal astrocyses. Therefone, there are no tight panctioss, and the vessels may
even be fenesmmated. The lack of a bamier helps i idenzifyizg the location of nemors: substonces such as radioactive iodize-labeled albumin penstzae
marmal beain tissue very showly. but they enter tumor tissue, making the tumes stand vt as an island of radioactivizy is the seesding normal brain.
Tk bhond-brais bamier can also be temporasily disnged by suddes marked increases in blood pressure or by intravenous injection of ypenonic
Taiifs.

Ereakdown of the BEH

Breakdown of the blood-brain harnier (BB is an pestans contribating fctor s ingury in many boain diseases, inchading stroke. A sumber of
different, partially independent compouents, ineluding the extrecellular matris, tght janctices (Tls), perieyvies, asd asrocyie Gdliah, togethe with
adberents jusetions, form junctional eompleses asd play a cestral role in the contred of BBE permeabdlizy and maisenasee of cell polarity {Bagso
et al., 2000; Zlokavic, 2008). Afier stroke in the adult, BRE disnapiion can either ocowr mansiently, in two distizes phases (Bglagmg et al., 1956,
Rosenberg e al, 1998), or be comtinsous (MoColl e al, 2008) during the acute injury phase, with the extess and timing depesdent on age, genetic
backgroand, asd gender. Sroke severity i also exacesbated by predisposing fectors, such as mfection or systemic inflanamation, that affect varisas
componenss of the BEBB (Denes et al., 3011

e the blood-braiz harrier is broken down, it can harm car body in masy ways. For example, is some pazients, Alzheinger's disease may be caused
i e likely, areravased) by a breakdown in the hlood-brain basier L.

Based on researches. it's known that the BEB can be weaken bad™1

Meningeal lnvasion

TTere are three potential hacterial routes of eznry inzo the CSF: hematogesous, vin & contguous structare, and direct iplantation. The bematogensas
rowie i the most common; the primary foci of mfection may be the nasopbaryno, skin, lumg, beart. gastroiniestinal or geniSourizary tract, umbilical
stunp, of elsewbere. Bacteria may enter the CSF through the gggahsinses or the choroid iz precise mode of pesetration is unknown. There

there are nunwerous camies-
hiough mevement cut of the

in high concentrativs in brain
jeentraticas im the presence of sormal plasma

"

al nervous sysiem. These newrons are so
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II. Penctration of Subatances into the Brain:
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Example of Summary
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How to proceed

6. Patient analysis
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Patient Analysis

Apply the information you learned to the case

» Search, copy, paste, read, understand and then: apply!

» How does this knowledge help you understand what is
going on with the case

» Explain with your own words what is happening to the
patient based on what you learned

» Analyze using the necessary facts and new knowledge
what is happening

» Do not repeat all the facts! Only use what is necessary
for your analysis.
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Example

Learning need: Tylenol

Patient analysis:

Verna stated on her medical history that she takes Tylenol for headaches. Since
Tylenol (also known as paracetamol and acetaminophen) is a drug that has
analgesic and antipyretic activities by inhibiting the production of prostaglandins,
it will be quite effective to treat Verna's headache. However, Verna should be
aware that she can take two tablets of 325 mg every 4-6 while symptoms last and
should be very careful not to exceed 3250 mg/24 hours. Verna should also be
aware that high doses of Tylenol are hepatotoxic, and use of alcohol should be
avoided while taking Tylenol. Although Tylenol is effective for fever, minor pain
and headaches, it does not have anti-inflammatory properties like other NSAIDS,
therefore, it does not induce GI tract bleeding, and should be the medication of
choice for people with GI problems like ulcers. Verna didn't report any GI
problems therefore we can prescribe her either one; Tylenol or NSAIDs.
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Grammar & Format

» Learning need packet should be free of grammatical and spelling
errors

> Edit to avoid repetition

> Appropriate length: There are NO minimum pages! There are NO
maximum pages! How long or how short will always depend on the
topic assigned!

> Should have all the information necessary to acquire the
appropriate knowledge of the topic and address the
hypothesis/ideas

> Don't skip parts that you think you know...maybe other members of
the group don't!
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Finished?

»Send/upload your learning
nheeds packets on time

»Read all learning needs, not only
yours, and come prepared to the
sessions.
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PBL Session part 2

Verna takes Tylenol for headaches

\ Facts |

Ideas/hypothesis

"Tylenol is an analgesic that
relieves pain because it inhibits
the synthesis of prostaglandins.

Apply knowledge

Verna Williams
Part 2

Tylenol

Construct LN

—— Names

Mechanism of action
pharmacodynamics
pharmacokinetics

Resource . . . . .
o Indications/contraindications
collection
Doses
Side effects

Drug interactions
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Advice

\/
0’0

DIO hot despair! Working on the LN will get easier and faster as we go
along

Do your best to find good reliable information on your topic. It is your
responsibility to yourself and the group

Even if you are absent from a PBL session, you are responsible for that
LN and you will be assigned a new LN

If getting frustrated, ask for help!

Get organized! Create your template and make sure you don't miss any
components

Save all Learning Needs! They might be useful for future cases

Time management skills!

the

School of Dentistry
of USC




» Learning needs belong to you and your group. Do not
share them with other groups

> Be objectivel Don't be biased and manipulate the
information you provide

> Do not use upper classes learning needs as yours.

> There might be situations when there is overlap of a
topic in different cases. What do you do?

> You can use the previous LN to learn, not to submit as yours.

> If the emphasis is different in the current case, you can use
some of the data, update and give credit to the person that
created the original LN.
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WA A A T2
someone else’s learning
heeds and pretend there
are yours!

It is a violation of the Code of Ethics. It is plagiarism. It
will get you sent to the Student Professional Performance
Evaluation Committee (SPPEC) and it will get you suspended
or kicked out of school
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Can I use ChatGTP (or other AI sites)
for my learning needs?

Not recommended, you still need to check all the
information that is giving you because there is a
tendency to “create” inaccurate information or mix
the facts. It also provides wrong or non-existent
References. It is your responsibility to provide
reliable accurate information on your LN.

Not needed, you do not have to write a paper for
publication on your learning need topic. For the
majority of your packet, you need to copy, paste and
edit.
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Components

» Summary - copy and paste
» Patient analysis - your words

» Hypothesis/Idea validation - copy and
paste and your words

> New ideas - your words
» Content - copy and paste
» References - copy and paste

the
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Questions?
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