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General Pharmacology




Important to consider when medicating
compromised animals




FACTORS THAT AFFECT DRUG
ABSORPTION

= The overall state of health of the animal
= The dosage form

= Blood supply to the area affected

= Hydration status (clinically assessed)

= Status of the GI tract and mechanism of
absorption of the drug

= The pH and ionization status of the drug




DRUG DOSAGES

Clinical trials and FDA approval vs. anecdotal information




UNDERSTANDING ROUTES
OF MEDICATION

ABSORPTION AND CLEARANCE RATES....




UNDERSTANDING ROUTES
OF MEDICATION

Subcutaneous Injection Intramuscular Injection Intravenous Injection




Common Routes of
Administration

(PO) Oral

(IM) Intramuscular

(SQ) Subcutaneous

(IV) Intravenous




TOXICITY THRESHOLD
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Intravenous
injection
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HOW OFTEN?

SiD, BID, TID, QOID, ON?



Minimuwm Inhibitory
Concentration/SIP

Toxic
Concentrations

Therapeutic
Range

Ineffective
Concentrations
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ANTIMICROBIALS

Drugs that kill or inhibit the growth of

microbes...
— Bacteria
— Protozoa P
- Viruses : i

— Fungi



Antibiotics

» Antibacterial agents

» Administer correctly
or not at all!

» Best prescribed
based on bacterial
Isolation and
culture...




Culture

ABUNDANT GROWTH OF GRAM NEGATIVE ORGANISMS

Final Report 11/11/2023

Organism # 1 Pseudomonas species
ABUNDANT GROWTH

Organism #2 Enterococcus species
ABUNDANT GROWTH

Organism #23 Eschernichia coli

LIGHT GROWTH




Sensitivity...

Antibiotic Sensitivity
Levofloxacin ++
Amikacin -
Ciprofloxacin -
Gentamicin 4+
Ceftriaxone 4+
Cefotaxime -
Chloramphenicol -
Cloxacillin -
Amoxicillin & Clavulanic acid ++++
Enrofloxacin F+++
Moxiflox -

Cefetrixone & Salbactum -
Cobactan 444



Test Requested Results

Culture, Aerobic

SOURCE SWAB

- (mouth)

Preliminary #1 11/09/2023

ABUNDANT GROWTH OF POTENTIAL PATHOGENS TO BE IDENTIFIED.
Preliminary #2 11/10/2023

ABUNDANT GROWTH OF GRAM NEGATIVE ORGANISMS
Final Report 11/11/2023

Organism # 1 Fseudomonas species
ABUNDANT GROWTH

Organism #2 Enterococcus species
ABUNDANT GROWTH

Organism #3 Eschernchia coli

LIGHT GROWTH



SENSITIVITIES AVIAN/REPTILIAN
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AMIKACIN
CEFADROXIL
CEFTAZIDIME
CEFTIOFUR
CHLORAMPHENICOL
CIPROFLOXACIN
CLAVAMOX
DOXYCYCLINE
ENROFLOXACIN
ORBIFLOXACIN
PIPERACILLIN
TMP / SULFA
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So now what?

Wildlife resources limit our ability to do labwork on most patients




COMMONLY USED
MEDICATIONS
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STEROIDS

PAIN MEDICATION ANTI-INFLAMMATORY
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Broad spectrum bacteriocide

Can be used SID (or BID) in most species
Good penetration in most tissue

Ok for use in rabbits and rodents

Has been associated with cartilaginous abnormalities in
young fast growing animals (mainly dogs)

*may soon be prohibited in wildlife due to extended
clearance time



Armoxicillin

Moderate spectrum bacteriocide

Penicillin family

Good for cat bites, respiratory issues, UTl's, ears and
S

No ocular penetration

Adverse effects

Cannot be used in rabbits or rodents due to the impact
on Gl flora

— May lead to enteritis and clostridial enterotoxemia
Gl issues (vomiting, diarrhea, anorexia)




Clavamox

Broad spectrum bacteriocide
Penicillin family
Potentiated amoxicillin

— Antibiotic potentiators are non-antibacterial additives that, when combined with antibiotics,
increase their activity.

Good choice for more severe infections, cat
bites, urinary, respiratory and skin



Clavamox

Adverse effects

Cannot be used In rabbits or rodents due to the
Impact on Gl flora

— May lead to enteritis and clostridial enterotoxemia

Gl issues (vomiting, diarrhea, anorexia)
Impacts gut flora in most circumstances
Not ideal for abdominal tissues



Azithrormycin

Relatively broad spectrum antibiotic

SID in most species

One of the safer options for pregnant or lactating mammals
Good for respiratory issues, not for skin or cat bites

Adverse Effects
Potentially Gl effects (anorexia, vomiting, diarrhea)
Minimal compared to other options




TMS/SMZ

Sulfamethoxazole Trimethoprim

Relatively broad spectrum bacteriostat

Potentiated Sulfa drug

Can be used in all species

Effective against many strains of staphylococcus and streptococcus

Adverse Effects
Renal concerns so should be given with fluids in dehydrated animals

Hypersensitivity to sulfa drugs is not uncommon in humans and
domestic species




KNOW THE CONTRAINDICA
OF THE SPECIES YOUA
WORKING WITH...
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UNDERSTANDING
TREATMENT COURSES

HOW LONG TO CONTINUE MEDS...



ANTIBIOTICS AND BACTERIAL RESISTANCE

After improper course
of antiblotics,

LESS KESISTANT
bacteria dle.

Only KESISTANT
O straln remains.

O

The (difficult-to-kill)
MORE RESISTANT
bacteria thrive.
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Eye Medications

Sclera

Choroid \
Lens
Tapetum Lucidum \
Retina \ ./ / Aqueous Humor
Fovea Centralis \ /N :
\ Pupil
Optlc Disc ' }/
; | T Cornea
Optic Nerve 4 \
\ Iris
Ciliary Body

Vitreous Humor



Eye Medications




Eye Medications
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Steroidal vs. Antibiotic & Triple antibiotic solutions

Ointment vs. Aqueous Solution



Eye Medications

If cornea is injured, the only other option is a “broad
spectrum” antibiotic, or a combination of antibiotics
* Tobramycin
 Ciprofloxacin/ofloxacin
* PolyTrim
« TAB's
— NPB (neomycin, polymyxin, bacitracin)
— NPG (neomyecin, polymyxin, gramicidin)

Other meds may be prescribed based on bacterial concerns

Beware of any components ending in —one!
(NPD, tobradex)



Ointment vs. Aqueous Solution

Ointment

Good moistener
Longer lasting
More contact time

Contains petroleum so
should not come into
contact with feathers

Enemy of waterproofing!

Good for corneal ulcers
since the cornea does not
dry out

Drops

Very quick absorption
Can be given often

Not helpful in keeping eye
moist

No known impact on
feathers

So many opinions and
preferences on best choices



TREATING INFLAMMATION
(AND PAIN)

STEROIDAL VS NONSTEROIDAL
OPTIONS




PAIN MANAGEMENT

 Tramadol
DG sTess T  Metacam™ (meloxicam)

traMADOL Hydrochloride &

T w, — Oral
@ ; « 1.5mg/ml
« 0.5mg/ml
« 7.5mg tabs
« 15mg tabs
1 — Injectable
Gmb * Smg/ml

NOC 31722-221-05
Gabapentin

Capsules, USP ' ® Gabape ntln

100 mg




Meloxicam

* Anti-inflammatory

* Analgesic

* Antipyretic

 Good NSAID for most types of acute pain

* Food does not impact oral absorption (but may help minimize Gl issues)

Adverse effects

Gl distress

« Inappetence

* Renal toxicity

» Platelet concerns

« Cannot be given with steroids!

Current info suggests minimal effect in turtles



Phospholipid

<«—— Corticosteroid inhibit this step

Arachidonic Acid

Other pathways Cyclooxygenase
(like Lipooxygenase)

NSAID inhibit this step—™>

A

Other inflammatory
mediators (i.e. Prostaglandins
proteins, leukotriens)

Most NSAIDs




When Pain Cannot Be
Managed With NSAIDs...




Tramadol

100% synthetic opiate-like analgesic

Can be used in combination with steroids, NSAIDs, and gabapentin
Less Gl issues that NSAIDs (typically)

Effective when given orally in turtles

Adverse effects

CNS effects

— Sedation, agitation, anxiety, tremors, ataxia
Gl effects

— Inappetence, vomiting, constipation, diarrhea
Limited studies in limited species

Studies suggests dosages vary greatly between species (challenging in
wildlife medicine)



Gabapentin

Analgesic that targets neuropathic pain

OK to combine with other pain meds and anti-inflammatories

Not ideal for acute pain

Can have the added benefit of mild sedation when used in wildlife medicine

*Use caution with the oral liquid as most formulations contain xylitol

Adverse effects
Sedation and ataxia (especially dizziness)

Studies suggests effects vary greatly between species (challenging in wildlife
medicine)

In humans, bioavailability decreases as dosage increases
Need to be weaned off after extended use
Associated with increased rate of pancreatic adenocarcinoma in male rats
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