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Body's response to medication

Practical
elements of veterinary therapeutics
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11..
In thethe studystudy ofof drugsdrugs inin vitrovitro teststests areare mademade.
The most important is:

TheThe dissolutiondissolution raterate,, becausebecause itit determinesdetermines thethe raterate ofof
absorptionabsorption..absorptionabsorption..
TheseThese areare corroboratedcorroborated withwith inin vivovivo testestingstings..
Based on followingfollowing a drug concentrationconcentration in bloodblood or urineurine it
can be determined the:

•• dissolution constant;dissolution constant;
•• absorption constant;absorption constant;
•• biological halfbiological half--lifelife;;
•• elimination constant;elimination constant;
•• other parametersother parameters ((using equations or graphical methodsusing equations or graphical methods))..



Generally, biologicalbiological availabilityavailability increases inin directdirect proportionproportion
to thethe raterate ofof dissolutiondissolution..

eacheach typetype ofof pharmaceuticalpharmaceutical formulationformulation has itsits ownown
behaviourbehaviour (ex. Oral formulations increase their biologicalbehaviourbehaviour (ex. Oral formulations increase their biological
availability from drageesdragees →→ aqueousaqueous solutionssolutions).

In hhygroscopicityygroscopicity testing,testing, are taken into consideration: the
bioequivalencebioequivalence and thethe clinicalclinical resultsresults ofof thethe treatmenttreatment..



In terms of the dosesdoses usedused,, it can be:

MedianMedian effectiveeffective dosedose EDED5050

represents the dose inducing positivepositive effecteffect forfor 5050%% of the
individuals of a population.

IdealIdeal dosedose IIDD9999

represents the dose inducing a positivepositive effecteffect forfor 9999%% of the
individuals of a population.individuals of a population.

LethalLethal dosedose LDLD5050

represents the dose inducing lethallethal effecteffect forfor 5050%% of the
individuals of a population.

UnjustifiedUnjustified increaseincrease ofof doses causes the increaseincrease ofof sideside effects,effects,
toxicitytoxicity andand eveneven ofof mortalitymortality,, determining at the same time
the decrease of safety margins between EDED and LDLD5500



The higherhigher the difference between EDED and LDLD the safer the
product willwill bebe ..

The ratio between the dose that produces side effects and the
dose that has therapeutic effect is called therapeutictherapeutic indexindex (TI)(TI) oror
safetysafety limitlimit and indicates the selectivity of a drug.

DDoseose thatthat producesproduces sideside effectseffects
TT.. II.. =  =  ----------------------------------------------------------------------------------------------------------

DDoseose thatthat producesproduces sideside effectseffects
TT.. II.. =  =  ----------------------------------------------------------------------------------------------------------

DDose that has therapeutic effectose that has therapeutic effect

A medication can have multiplemultiple TTII if it has moremore side effects or
more therapeutic effects.

TheThe correctcorrect dosagedosage is established by determiningdetermining thethe safetysafety limitlimit
and thethe relationshiprelationship betweenbetween thethe maximummaximum therapeutictherapeutic dosedose
andand thethe minimumminimum dosedose thatthat inducesinduces toxicittoxicityy..
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PharmacokineticsPharmacokinetics ofof
administrationadministration andand absorptionabsorption



Most forms administered p.o. are solidsolid formulationsformulations..
The substance released from the excipient →→ diffuses →→ crosses
the G. I. and hepatic barrier →→ into the portal vein.
TheThe degreedegree ofof drugdrug stabilitystability in contact with enzymes willwill
significantlysignificantly affectaffect thethe amountamount of drug that reaches the systemic
circulation.

For example:
–– amoxicillinamoxicillinllininee willwill bebe absorbabsorbeded 6060--7070%%,,
–– ampicillinampicillin 2020--4040%%,,–– ampicillinampicillin 2020--4040%%,,
–– neomycinneomycin 33--66%%

TheThe differencedifference between the pHpH ofof plasmaplasma andand thethe pHpH ofof thethe gg..ii..
tracttract plays a role in the absorption of p.o. drugs.

ExExampleample::
gastrointestinal pH by species is:

horsehorse == 55,,55,,
dogdog == 22,,55--33 andand
pigpig == 33--44..



• An important physphysiologiciologic factorfactor in drug absobtion is thethe raterate
ofof digestivedigestive tracttract evacuationevacuation..

•• MicroorganismsMicroorganisms from the digestive tract can be destroyed by
drugs = decreased digestion and slowslow evacuationevacuation of the
digestive tract.

•• InIn ruminantsruminants at a pHpH ofof 55,,55--66,,55 appears in the digestive
compartments a phenomenaphenomena ofof microbial fermentationfermentation..compartments a phenomenaphenomena ofof microbial fermentationfermentation..

• Drugs (especially antibiotics), willwill inactivateinactivate the microflora,
with directdirect consequencesconsequences onon thethe emptyingemptying raterate ofof thethe gastric
compartments..

•• QuantifyingQuantifying thethe absorptionabsorption is based on the plasmaplasma
concentrationconcentration ((PcPc)) of the drug,, and the graphical
representation is shown in the figure below.
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A.A. TheThe raterate ofof absorptionabsorption -- is the time necessary for oneone halfhalf (T(T11 // 22)) ofof thethe administeredadministered dosedose to
be absorbed and found in the systemic circulation.

BB.. TheThe levellevel ofof absorptionabsorption (bioavailability)(bioavailability) -- represents the extent to which a drug administered in
a particular dose enters the systemic circulation unchanged (as active form).

AUCAUC oraloral

BDBD == --------------------------
AUCAUC IVIV

For the same drug bioavailabilitybioavailability variesvaries fromfrom individualindividual toto individualindividual oror fromfrom oneone speciesspecies toto anotheranother..
For example, inin dogsdogs orally administered drugs have different BDBD:
-- digoxindigoxin cprcpr.. -- 11mg/animalmg/animal == 8080%% systemicsystemic BDBD
-- propanololpropanolol cprcpr.. -- 8080mg/animalmg/animal == 22--77%% systemicsystemic BDBD
-- lidocainlidocainee solusolutiontion -- 1010mg/kgmg/kgbwbw == 1515%% systemicsystemic BDBD

C



BBioavailabilityioavailability
ofof a.u.v.a.u.v. drugsdrugs



Of fundamental importance are the issues related to the
influenceinfluence thatthat aa formulationformulation hashas onon thethe actionaction ofof activeactive
substancessubstances..

In the last period of time, an increasing importance is given
to the notion of: biologicalbiological bioavailabilitybioavailability..

This biological bioavailability is related to knowing the
changes that drugs suffer within the body and is expressed
as a percentage following the relationship:

SS11
%% availabilityavailability == ----------

11
%% availabilityavailability == ----------

SS22

wherewhere::
SS11==bloodblood levelslevels obtainedobtained forfor thethe testtest preparationpreparation

SS22==thethe bloodblood concentrationconcentration ofof aa referencereference preparationpreparation

A pharmaceutical formulation must have a determined,determined,
predictablepredictable speedspeed ofof actionaction and be dependdependentent on the
variabilityvariability ofof individualindividual responseresponse..



PPolymorphismolymorphism::

The property of a substance to crystallizecrystallize inin differentdifferent waysways.
Polymorphs have thethe samesame chemicalchemical properties, but differentdifferent
physicalphysical properties.



CrystallineCrystalline polymorphismpolymorphism

The ability of a substance to crystallize in two or more
crystalline forms withwith aa differentdifferent spatialspatial arrangementarrangement..

AmorphousAmorphous substancesubstancess usually have small particles and canAmorphousAmorphous substancesubstancess usually have small particles and can
be found either in anhydrousanhydrous formform, or with crystallizationcrystallization
waterwater moleculesmolecules..

ForFor exampleexample::

TheThe anhydrousanhydrous ssubstanubstancesces of caffeine and theophylline
have higherhigher dissolutiondissolution raterate than the crcryystalstalllineine forms .



Therefore: tthehe degreedegree ofof solubility,solubility, hardnesshardness,, configuration,configuration,
dimensions,dimensions, opticaloptical andand electricalelectrical propertiesproperties etc. are
different from one polymorph to another, alteringaltering the
biological availability.

HydrocortisoneHydrocortisone acetateacetate may exist underunder fivefive crystallinecrystalline
formsforms,, each with its own biological availability;
ChloramphenicolChloramphenicol, under its forms palmitatpalmitatee and stearate,
exists inin threethree polymorphic formsforms: twotwo crcryystalstalllineine and oneone
amoramorphousphous, the more active is the secondsecond crystallinecrystalline formform,
exists inin threethree polymorphic formsforms: twotwo crcryystalstalllineine and oneone
amoramorphousphous, the more active is the secondsecond crystallinecrystalline formform,
otherwise the most common of chloramphenicol esters
(Leucuţa,(Leucuţa, 19751975))..

Other activeactive substancessubstances ((exex.. acetylacetyl salicylicsalicylic acid,acid,
barbiturates,barbiturates, corticoids,corticoids, sulfathiazole,sulfathiazole, steroidsteroid derivativesderivatives
etcetc..)) may be encountered under twotwo oror moremore crystallinecrystalline
forms,forms, each with their own different speed of dissolution,
therefore different absorbtion.



DesignationDesignation ofof polymorphspolymorphs

It is made with romanroman numbersnumbers (the digit I corresponding to
the most stable form) or in capital letters (in order of their
discovery).

TheThe thermodynamicallythermodynamically unstableunstable formsforms are called
metastablemetastable..metastablemetastable..

These areare prefepreferrrreded, because using forms with high
solubility and energy constitutes an advantage.

ForFor exexaamplmplee,,

Novobiocine (amorphousamorphous,, acide form) can not be processed
in suspension, because in less than six months, at room
temperature turns into crystallizedcrystallized formform..



ParticleParticle sizesize



For some substances with lowlow solubilitysolubility,, the sizesize ofof thethe
particleparticle determinesdetermines gastrointestinalgastrointestinal absorptionabsorption,, therefore,
therapeutictherapeutic efficacyefficacy (directly proportional to the logarithm of
the particle surface area)(Leucuţa,(Leucuţa, 19751975))..

ForFor exexaamplmplee::

ParticlesParticles ofof griseofulvin,griseofulvin, sulfsulfurur, corticortissononee (prednisolone,ParticlesParticles ofof griseofulvin,griseofulvin, sulfsulfurur, corticortissononee (prednisolone,
medroxyprogesterone), sulfadiazinsulfadiazine,e, barbituratesbarbiturates (finely
pulverized)..

Sometimes it is required the use of particles withwith differentdifferent
sizessizes in order to achieve optimaloptimal activityactivity (reduced side effects,
eliminate intolerance, maximum effect).



ParticleParticle sizesize

InfluencesInfluences directlydirectly thethe activityactivity ofof drugsdrugs that are
administered parenterally as suspensions (ex.
penicillins, testosterone esters).

ParticleParticle sizesize, in these cases is between 11--2020µµµµµµµµmm and areParticleParticle sizesize, in these cases is between 11--2020µµµµµµµµmm and are
micronizedmicronized powderspowders composed of very small particles
(monoparticles).

It has been found that thethe tolerabilitytolerability ofof aa drugdrug is
closely related to the size of the particle..



ForFor exexaamplmplee::

AspirinAspirin administeredadministered iinn monoparticlemonoparticless causes lessless gastricgastric
bleedingbleeding than in the form of largelarge particles.

NNitrofurantoinitrofurantoin in the form of small crystals easilyeasily causecausess sideside
effectseffects (vertigo, nausea), thanthan largerlarger particlesparticles (that are
absorbed more difficult).absorbed more difficult).

That is why, in this case, thethe optimumoptimum sizesize ((toto avoidavoid aa fastfast
dissolutiondissolution)) isis 5050--100100 µµµµµµµµmm..

ForFor aa completecomplete actionaction ofof ssomeome digestivedigestive antisepticantisepticss andand
antantiihelminticshelmintics,, they shouldshould notnot havehave aa rapidrapid dissolution,dissolution, that is
why, the most effective particles are dede 100100µµµµµµµµmm (Leucuţa,(Leucuţa, 19751975))..



DeterminDeterminationation ofof thethe particleparticle sizesize

Must take into account not only the aspects of the
pharmaceutical technique, butbut alsoalso thethe pharmacologicalpharmacological
implicationsimplications..implicationsimplications..

It is important in the case of some pharmaceuticalpharmaceutical formsforms (ex.
powders, tablets, dragees, suspensions, suppositories,
ointments) because it helps to establish measurement
methods and the permitted particle limits for each drug
substance.



BBioequivalence ioequivalence 
of of a.u.v.a.u.v. drugsdrugs



Two drugs areare bioebioequivalentquivalent when they produce the same
therapeutic effect and have the same rate and extent of
absorption.

BioequivalenceBioequivalence ofof drugsdrugs

comparcompareses aa drugdrug withwith anotheranother oror withwith aa setset ofof predefinedpredefined
qualityquality requirementsrequirements,, includingincluding::

•• chemicalchemical bioequivalencebioequivalence

the amount ofof activeactive substancesubstance inin twotwo // moremore preparationspreparations;;the amount ofof activeactive substancesubstance inin twotwo // moremore preparationspreparations;;

•• ccliniclinicalal bioebioeququivalenivalencece

twotwo preparationspreparations containing ththee samesame activeactive substancesubstance give
identicalidentical answersanswers,, measured throughthrough aa pharmacologicalpharmacological
responseresponse or appreciated by controllingcontrolling aa symptomsymptom or a
disease

•• tthherapeutierapeuticc bioebioequiquivalenvalencece

structurally differentdifferent drugsdrugs, give the samesame clinicalclinical outcomeoutcome;;



BioequivalenceBioequivalence

two preparations containing thethe samesame drugdrug substancesubstance in equal
amounts allow the passagepassage into the general circulation, at the
samesame relative speed of the active substance, achieving thethe
samesame bloodblood concentrationconcentration

FromFrom thethe biopharmaceuticalbiopharmaceutical standpoint,standpoint, interestinterest isis shownshown inin ::

-- selectionselection ofof chemicalchemical statusstatus (acid, base, salt, ether, ester etc.);-- selectionselection ofof chemicalchemical statusstatus (acid, base, salt, ether, ester etc.);

-- choicechoice ofof physicalphysical statestate (amorphous, crystalline, polymorph,
hydrated, the particle size);

-- choicechoice ofof pharmaceuticalpharmaceutical formform (liquid, soft, solid);

-- choicechoice ofof adjuvantsadjuvants (solvents, diluents, thickening agents,
disintegrants, antioxidants, antiseptics, etc.);

-- choosingchoosing aa suitablesuitable pharmaceuticalpharmaceutical techniquetechnique..



TheThe puritypurity ofof thethe activeactive substancesubstance

The impurities tolerated will varyvary depending on the: type of
substance , origin and destination.

ThereforeTherefore::

organicorganic substancessubstances ofof syntheticsynthetic originorigin are considered
satisfactory, compatible with therapeutic use, if impurities dodo
notnot exceedexceed 00,,55--11%%,, because thethe variabilityvariability ofof responsesresponses inin thethenotnot exceedexceed 00,,55--11%%,, because thethe variabilityvariability ofof responsesresponses inin thethe
bodybody isis sufficientlysufficiently broadbroad toto compensatecompensate forfor smallsmall percentagespercentages
ofof impuritiesimpurities..

The condition is valid when the impurities are biologicallybiologically inertinert..

Some weakweak basesbases (alkaloids) or somesome acidsacids (barbiturates), to
turn into products with higherhigher solubilitysolubility will be convertedconverted intointo
salts,salts, through the so-called salificationsalification withwith inertinert ionsions..



So, electionelection ofof thethe formform must be made depending on the
induced eefffectfect.

ThereforeTherefore::

phenobarbitalphenobarbital administered p.o., will be absorbedabsorbed moremore slowlyslowly
than itsits sodiumsodium saltsalt (observed in almost all barbiturates);than itsits sodiumsodium saltsalt (observed in almost all barbiturates);

polymyxinpolymyxin sulfatesulfate is more toxic than the metasulfonatmetasulfonatee,
because of the gastricgastric acidityacidity that is produced (fine precipitate
appears, well dissolved which allows a more rapid absorabsorptionption)
(Leucuţa,(Leucuţa, 19951995))..

In manymany casescases,, significantsignificant differencesdifferences were found betweenbetween thethe
eeffectffect of the salifisalifieded formform,, compared toto thethe nnononsalifisalifieded formform..



TheThe pharmaceuticalpharmaceutical formform
thethe useuse of substances as such isis extremelyextremely rare,rare, a drug
formulation is composed inin additionaddition toto thethe activeactive substancesubstance
alsoalso byby supportingsupporting materialsmaterials (solvents,(solvents, emulsifiers,emulsifiers,alsoalso byby supportingsupporting materialsmaterials (solvents,(solvents, emulsifiers,emulsifiers,
antioxidants,antioxidants, correctors,correctors, preservatives,preservatives, dyes,dyes, thickenersthickeners,, etc)etc)

ByBy definition,definition, they shouldshould bebe inactive, biologically inert and
shouldshould notnot produceproduce physicochemicalphysicochemical changeschanges,, harmfulharmful toto thethe
activeactive substancessubstances..



This is onlyonly tthheoreticeoreticalal,, supportingsupporting substancessubstances having aa rolerole
inin modifyingmodifying drug absorptionabsorption (either increasing or decreasing
the speedspeed ofof absorptionabsorption), additionally claiming knowledge of
the pharmacological effects of adjuvants.

ForFor exemplexemplee::

Excipients of dermatological preparations, can influence the
degreedegree ofof i.d. penetrationpenetration of the a.s.degreedegree ofof i.d. penetrationpenetration of the a.s.

surfactantssurfactants (complexed of hydrophilic solvents, PEG), used to
realize a suitable pharmaceutical form develop solubilizedsolubilized
drugdrug systemssystems (poorly soluble before) thusthus favoringfavoring
absorptionabsorption..



This substances (often used as solubilizers and emulsifiers)
act, generally, in threethree waysways::

11)).. moisteningmoistening

in lowlow concentrationsconcentrations, surfactantssurfactants lowerlower thethe surfacesurface
tensiontension..tensiontension..
The effect occurs within the biophysicalbiophysical systemsystem (solid /
liquid) consisting of the drug found in the GI fluids and will
determine the passagepassage of thethe poorly soluble substances
into solution.

Also, certaincertain surfactantssurfactants improve absorption of drugs
administered as :
eyeeye drops,drops, erin,erin, suppositoriessuppositories oror ointmentsointments..



22.. complexationcomplexation

InIn highhigh concentrations,concentrations, surfactants formform complexescomplexes
between drugs with lipophilic character. This
phenomenon has been reported in case of associatiassociatingng
antisepticantiseptic surfactantsurfactantss..

33.. thethe influenceinfluence onon physiologicalphysiological processesprocesses33.. thethe influenceinfluence onon physiologicalphysiological processesprocesses

certain surfactants can affect physiological processes, of
which the most important are:
•• modificationmodification ofof cellcell permeability,permeability,

•• iinhibitionnhibition ofof gastricgastric activityactivity oror

•• stomachstomach evacuationevacuation delaydelay..



WorkingWorking techniquetechnique

Influences, the biological availability of a product.

It has been found that differentdifferent batchesbatches of the same drug
have differentdifferent characteristicscharacteristics,, this is due especially tohave differentdifferent characteristicscharacteristics,, this is due especially to
changes, at least insignificant, usually hard to spot) of the
working conditions.

For example:

tabletstablets andand drageesdragees because of these "small" changes do
notnot disintegratedisintegrate in time, missingmissing thethe drugdrug releaserelease..



When it comes to instability one can speak of a chemicalchemical
degradationdegradation ofof thethe activeactive substancesubstance, accompanied by
reducedreduced activityactivity, by a changechange of the drug that ceases the
release of the active principle or, destructivedestructive change in
the characteristics of the drug.

A task of the formulationformulation andand ofof thethe workingworking tehniquetehnique isA task of the formulationformulation andand ofof thethe workingworking tehniquetehnique is
the realization of preparations whichwhich maintainmaintain theirtheir
qualityquality forfor aa longlong periodperiod ofof timetime.

This is not an easy problem because the studied factors
(temperature,(temperature, light,light, humidity,humidity, air,air, microorganisms)microorganisms) causecause
unpredictableunpredictable interactionsinteractions..



Due to bioavailability, manufacturers determine thethe mostmost
appropriateappropriate formform of administration, whichwhich correspondscorresponds
notnot onlyonly medicallymedically (route(route ofof administrationadministration andand dosage),dosage),
butbut alsoalso fromfrom thethe pointpoint ofof viewview ofof biologicalbiological activityactivity,
according to the individualindividual parametersparameters:: age, sex, disease,
route of administration etc.).

There are differencesdifferences betweenbetween monogastricmonogastric andand
polygastricpolygastric animalsanimals..polygastricpolygastric animalsanimals..

ForFor exampleexample::

Salicylate administered p.o. in gelatin capsules to different
species in doses of : 1818,,55;; 5050 andand respectivelyrespectively 133133mg/kgcmg/kgc
in: dogs,dogs, pigs,pigs, poniesponies andand goatsgoats indicatedindicated thatthat BABA isis ::

-- veryvery highhigh inin:: dogsdogs andand pigspigs,, whilewhile

-- veryvery lowlow inin:: goatsgoats andand especiallyespecially inin poniesponies..



2.2. PracticalPractical
elements of veterinary therapeuticselements of veterinary therapeutics



The choice of a rationalrational therapytherapy is not possible
without an accurateaccurate diagnosisdiagnosis..

In this context, rationalrational drugdrug therapy must take into
account :

-- drugdrug formulation,formulation,

-- dosagedosage scheme,scheme,-- dosagedosage scheme,scheme,

-- thethe safetysafety limitlimit (IT),(IT),

-- countercounter--indications,indications,

-- sideside effects,effects,

-- drugdrug interactions,interactions, butbut alsoalso

-- tthehe associationsassociations ofof goodgood naturenature..



DrugDrug formulationsformulations ::

►► withwith protectedprotected labellabel

belong to pharmaceutical companies which hold the license of
manufacturing and can not be copied by other companies;

►► witwithh genericgeneric namename

of which the patent has expired and can be produced also by
other companies;

►► usedused offoff--labellabel (Extra(Extra label)label)

at doctor`s advice (which has responsibility!) a drug can be
used outside the manufacturer's indications;



►► forfor humanhuman useuse
which can be used a.u.v., on the responsibility of the
veterinarian and only for species whose products and by-
products are not for human consumption;

►► unregisteredunregistered►► unregisteredunregistered
used on the risk of the clinician and owner (drugs in
clinical testing).

►► prohibitedprohibited
which are prohibited to be used in certain species or for
all.



• In veterinary practice is common the situation where the
sick animal is administered twotwo oror moremore drugdrug substancessubstances,,
eithereither separatelyseparately oror associatedassociated inin thethe samesame pharmaceuticalpharmaceutical
formform..

•• TheThe highehigherr isis thethe numbernumber of concomitantly administered
substancessubstances, thethe higherhigher willwill bebe thethe riskrisk of incompatibility.

• In case of interactionsinteractions andand incompatibilitiesincompatibilities, thethe effecteffect they
have on the animal maymay bebe manifestedmanifested throughthrough::have on the animal maymay bebe manifestedmanifested throughthrough::

-- mutualmutual annihilationannihilation (total(total oror partial)partial) oror decreasedecrease of the
effect of associated substances and also installation of
treatment failure;

-- negativenegative effectseffects onon thethe animalanimal manifested by
deterioration or worsening of the general condition, and
sometimes death of the animal by the appearance of toxic
products.



Interactions and incompatibilities maymay occuroccur beforebefore thethe drugsdrugs
enterenter inintoto thethe organismorganism and are due to physicochemicalphysicochemical
phenomenaphenomena,, such as:

•• precipitation,precipitation,
•• hydrolysis,hydrolysis,
•• liquefaction,liquefaction,
•• effervescence,effervescence,
•• oxidationoxidation etcetc.•• oxidationoxidation etcetc.

These interactions are common with ii..mm.. injectableinjectable solutionssolutions,,
oror inin thethe casecase ofof intravenousintravenous infusioninfusion preparationpreparation ..

In this context we must recall some essentialessential termsterms::

11.. AffinityAffinity
22.. EfficacyEfficacy
33.. PotentialPotential



Drug Drug associationsassociations



DrugDrug associationsassociations

influence the pharmacodynamic effects through interactions.

Drugs may be associatedassociated inin aa singlesingle preparationpreparation or administeredadministered
separatelyseparately..

ThroughThrough associationsassociations wewe seekseek::

-- enhancingenhancing the action of a drug,

-- extendingextending the action of a drug,

-- reductionreduction // cancellationcancellation of the action of an association ,-- reductionreduction // cancellationcancellation of the action of an association ,

TheThe phpharmacodarmacodyynamicnamic interactions can be:

-- SynergisticSynergistic,, when the drugs act in the same way (ex.
lincomycinlincomycin ++ spectinomycinspectinomycin →→ mycoplasmamycoplasma).

-- AntagonisticAntagonistic,, when the drugs act contrary

(ex. effectseffects ofof histaminehistamine // antihistamineantihistamine).



SynergisticSynergistic interactionsinteractions
can be classified into twotwo categoriescategories ::

AdditionAddition

effects of twotwo oror moremore drugs areare summedsummed (ex.
antiinflammatoryantiinflammatory analgesicsanalgesics ++ antipyreticantipyretic).

PotentiationPotentiationPotentiationPotentiation

thethe globalglobal effecteffect isis greatergreater thanthan thethe sumsum ofof partialpartial effectseffects

ExampleExample::

lincomycinlincomycin →→ GramGram positivepositive andand MycoplasmaMycoplasma;;

spectinomycinspectinomycin →→ GramGram--negative,negative, andand MycoplasmaMycoplasma;;

lincomycinlincomycin ++ spectinomycinspectinomycin → GramGram positive,positive, GramGram negative,negative,
andand MycoplasmaMycoplasma



Antagonistic interactions can be : 

PartialPartial

when the global effect is smaller than the partial effectsis smaller than the partial effects

EExxample:ample:

-- nonnon--steroidal antisteroidal anti--inflammatory inflammatory ++ diuretics, diuretics, -- nonnon--steroidal antisteroidal anti--inflammatory inflammatory ++ diuretics, diuretics, 

-- heparin heparin ++ aspirinaspirin etc.

TotalTotal

when the  global effect is nullthe  global effect is null

EExxample:ample:

-- atropineatropine + + pilocarpinepilocarpine



DrugDrug interactionsinteractions



•• DrugDrug interactioninteractionss = changeschanges inin thethe naturenature andand intensityintensity ofof
thethe therapeutictherapeutic responseresponse toto aa drugdrug comparedcompared toto anotheranother
drugdrug administeredadministered atat aa timetime oror simultaneouslysimultaneously,, inin anan animalanimal..

•• TheThe resultantresultant ofof thethe interactioninteraction = eithereither increaseincrease oror decreasedecrease
ofof anan a.s. or a specific metabolite, at the site of the biologic
action, called: pharmacokineticpharmacokinetic interactionsinteractions or those
installed by other mechanisms = phpharmacodarmacodyynamicnamic
interactionsinteractions..interactionsinteractions..

•• ““PPhysiologicalhysiological type”type” incompatibilities are thethe resultresult ofof
properproper oror improperimproper associationassociation of active substances that are
used therapeutically (or diverted from the desired effect).

•• GenerallyGenerally this type of incompatibilities belongbelong toto thethe
veterinarianveterinarian who, inadvertently or by ignorance, causes
them. ((fromfrom herehere thethe wordword iatropatiatropathyhy:: iathrosiathros == therapist,therapist,
pathospathos == distressdistress))..



PharmacodynamicPharmacodynamic incompatibilitiesincompatibilities are connected to the
pharmacodynamic action produced by the drug.

They are divided into those that occur :

•• outsideoutside thethe bodybody (therapeutic technique)

•• insideinside thethe bodybody ::•• insideinside thethe bodybody ::

-- changeschanges inin thethe pharmacokineticpharmacokinetic parametersparameters determinedeterminedd
byby thethe presencepresence ofof anotheranother medicinalmedicinal productproduct;;

-- alterationsalterations ofof pharmacodynamicspharmacodynamics,, duedue toto thethe presencepresence ofof
anotheranother medicinalmedicinal productproduct..



PharmacokineticPharmacokinetic
interactionsinteractions



• The pharmacokinetics of a drug cancan bebe modifiedmodified at all levels:
absorption,absorption, distribution,distribution, metabolism,metabolism, excretion,excretion, with
implicationsimplications relatedrelated toto therapeutictherapeutic efficacyefficacy (by influencing
the availability of the substance at the site of action).

•• associatedassociated drugsdrugs maymay alteralter thethe pharmacokineticpharmacokinetic behaviour
of each other in the processes of absorption, distribution,of each other in the processes of absorption, distribution,
metabolism and excretion.

•• ChangesChanges can lead to:

-- decreasedecrease ofof therapeutictherapeutic efficacyefficacy oror

-- thethe occurrenceoccurrence ofof sideside effectseffects,

because thethe changeschanges affectaffect thethe availabilityavailability ofof thethe substancesubstance
atat thethe sitesite ofof actionaction.



• Pharmacokinetic interactions which determine modification
of availability at the site of action are generally driven by
decreasedecrease inin thethe raterate ofof absorptionabsorption or by increasincreaseded raterate ofof
metabolismmetabolism oror excretionexcretion

•• IncreasedIncreased bioavailabilitybioavailability inin thethe biophasebiophase may be determined•• IncreasedIncreased bioavailabilitybioavailability inin thethe biophasebiophase may be determined
by pharmacokinetic interactions like:

-- proteinprotein couplingcoupling raterate modificationsmodifications,,

-- blockingblocking thethe metabolismmetabolism oror

-- blockingblocking thethe renalrenal excretionexcretion (Leucuţa,(Leucuţa, 19761976))..



a. a. Interactions on absorptionInteractions on absorption



The mechanisms by which these processes become viable are:

• movement of the drugs from the plasma protein binding
sites;

• enzymaticenzymatic inductioninduction // inhibitioninhibition (change of
biotransformation).

▼▼
ResultingResulting == modificationmodification ofof halfhalf--life(tlife(t11//22))..

Gastrointestinal absorption of a drug maymay bebe acceleratedaccelerated byby thetheGastrointestinal absorption of a drug maymay bebe acceleratedaccelerated byby thethe
interventionintervention ofof aa secondsecond drugdrug

EExxampleample::

phenacetin, paracetamol, vitamin B12 will be absorbedabsorbed moremore
rapidlyrapidly inin thethe presencepresence ofof sorbitol,sorbitol,

epinephrine administered i.m. in combination with a local
anesthetic willwill extendextend itsits absorptionabsorption byby locallocal vasoconstrictorvasoconstrictor
effecteffect..



InfluenceInfluence ofof thethe digestivedigestive tracttract onon absorbtionabsorbtion

InIn thethe intestineintestine,,

MetalMetal andand saltsalt moleculesmolecules (ex: CaCa++22,, MgMg++22,, AlAl++33,, FeFe++33)) produce, in the

presence of other drugs, poorlypoorly solublesoluble complexcomplex combinacombinationstions thereby,presence of other drugs, poorlypoorly solublesoluble complexcomplex combinacombinationstions thereby,

poorlypoorly absorptiveabsorptive (ex: powder tetracycline administered in milk or feeding

the young simultaneously with milk; this drawback can be removed by

distancingdistancing milk administrations toto 22--33hh after drug administration).



•• SimultaneousSimultaneous administrationadministration ofof tetracyclinetetracycline with
preparations based on aluminumaluminum hydroxidehydroxide (ex. antacids,
digestive bandages) determines the decreasedecrease ofof plasmaplasma
levellevel of tetracyclines (eveneven 9090%%),), due to formformationation ofof
chelatchelateses..

•• AdministrationAdministration ofof anionsanions withwith increasedincreased affinityaffinity for acidacid
moleculesmolecules maymay influenceinfluence thethe absorptionabsorption,, especially of: fat,fat,moleculesmolecules maymay influenceinfluence thethe absorptionabsorption,, especially of: fat,fat,
thyroidthyroid hormones,hormones, cardiaccardiac glycosides,glycosides, ironiron salts,salts, warfarin,warfarin,
phenylbutazone,phenylbutazone, vitaminsvitamins A,A, D,D, E,E, K,K, etcetc..))..

•• AnticholinergicsAnticholinergics andand opiatesopiates delaydelay gastricgastric emptyingemptying,,
significantlysignificantly slowingslowing thethe absorptionabsorption of other p.o. drugs

• Due to alterationalteration ofof peristalsis,peristalsis, may delaydelay thethe dissolutiondissolution ofof
somesome tabletstablets..



• Due to prolonged stationing in the intestine, some drugs cancan
absorbabsorb incorrectlyincorrectly
ExampleExample::

•• MetoclopramideMetoclopramide (stimulator(stimulator ofof gastricgastric emptying),emptying), increases
the absorbtionabsorbtion ofof paracetamolparacetamol but decreasesdecreases thethe gastricgastric
concentrationconcentration ofof digoxindigoxin..

•• NeostigmineNeostigmine (anticholinesterase)(anticholinesterase) altersalters thethe raterate ofof absorbtionabsorbtion
in many drugs with whom is associated, duedue toto stimulationstimulation ofof
intestinalintestinal peristalsisperistalsis..
in many drugs with whom is associated, duedue toto stimulationstimulation ofof
intestinalintestinal peristalsisperistalsis..

•• BarbituratesBarbiturates (phenobarbital)(phenobarbital) decrease thethe antifungalantifungal effecteffect ofof
griseofulvingriseofulvin..

•• SalineSaline purgativespurgatives decreasedecrease thethe absorptionabsorption byby dilutingdiluting the
intestinal contents and accelerating the transit.

•• TheThe intestinalintestinal floraflora modifiesmodifies thethe activityactivity of several active
substances, due to biochemical changes that take place.



• Antibiotics may act directlydirectly onon thethe intestinalintestinal floraflora and thus
indirectly, modifymodify the plasma concentrationsconcentrations of other drugs.
ExampleExample::
IncreasingIncreasing thethe effecteffect ofof anticoagulantanticoagulantss by destroyingdestroying thethe
florfloraa that produces vitaminvitamin KK in concomitant
administrations of chloramphenicol,chloramphenicol, neomycin,neomycin, oraloral
sulphonamidessulphonamides andand penicillinpenicillin derivativesderivatives..
SimultaneousSimultaneous administrationadministration ofof broadbroad--spectrumspectrum antibioticsantibiotics
in some cases can cause enteritisenteritis (and therefore, duedue totoin some cases can cause enteritisenteritis (and therefore, duedue toto
reducedreduced absorptionabsorption, decreasedecrease inin thethe effecteffect ofof
anticoagulantsanticoagulants).

•• TheThe enzymesenzymes can also bebe inhibitedinhibited by drugs:
- folic acid absorptionabsorption occurs in the presence of glutamateglutamate
(originating from food) that results from hydrolysis.
DiphenylhydantoinDiphenylhydantoin oror nitrofurantoinenitrofurantoine may prevent this
hydrolysis, resulting: the decreasedecrease ofof folicfolic acidacid absorptionabsorption
ratesrates..



•• AssociationsAssociations withwith adsorbents (ex: activated charcoal,
kaolin, bentonite, powdered liquorice etc.) or mucilagemucilage
cancan determine physicochemical interactions, whichwhich willwill
delaydelay thethe absorptionabsorption duedue toto retentionretention ofof activeactive principlesprinciples
onon theirtheir moleculesmolecules andand theirtheir gradualgradual disposaldisposal

ExampleExample::

-- kaolinkaolin reducesreduces the absorption of lincomycin;-- kaolinkaolin reducesreduces the absorption of lincomycin;

-- cationiccationic antacidsantacids decreasedecrease absorption of tetracyclines,

-- surfacesurface--activeactive agentsagents increaseincrease poorly soluble drug
toxicity, by solubilization.

•• InIn thethe casecase ofof parenteralparenteral administrationadministration areare possiblepossible
interactionsinteractions thatthat areare usefuluseful inin therapeuticstherapeutics..



•• SubcutaneousSubcutaneous medicationsmedications will be absorbed more quickly in
associationassociation withwith vasodilatorvasodilator drugsdrugs or by the additionaddition of
substances that increaseincrease thethe permeabilitypermeability ofof connectiveconnective
tissuetissue(ex: hyaluronidase).

•• DelayDelay ofof thethe absorptionabsorption raterate in drugs that are administered
s.c. or i.m. is achieved by combination with heavy
absorbable macromolecular substances (ex: PVP) or with
vasoconstrictors (ex: adrenaline, procaine).vasoconstrictors (ex: adrenaline, procaine).

• Some drugdrug interactionsinteractions may decrease the permeability of
connective tissue

EExxampleample::

EstrogensEstrogens can increaseincrease thethe levellevel ofof hyaluronichyaluronic acidacid in the
fundamental substance and thus will decreasedecrease thethe raterate ofof
absorptionabsorption of the associated drugs.



Influence of pHInfluence of pH
Digestive and intestinal juices may influence absorption in
an unpredictable manner through pH.

There areare severalseveral mechanismsmechanisms by which the absorption is
affected:
Variations in pH of the gastric and intestinal juice = alkalizingVariations in pH of the gastric and intestinal juice = alkalizing
substances that decrease the absorption of weak acid drugs.

FFormationormation ofof complexescomplexes
•• TetracyclinesTetracyclines formform reversible or ireversible chelatchelateded

complexes,complexes, with metalmetal ionsions (especially: calcium, aluminium,
iron);

•• FurosemideFurosemide forms a nonnon--resorbableresorbable complexcomplex with
magnesium hydroxide.



ModificationModification ofof thethe gastrointestinalgastrointestinal motilitymotility

There are drugs thatthat accelerateaccelerate thethe GG..II.. transittransit,,decreasing
absorbtion (metoclopramide, sodium bicarbonate) or delaydelay thethe
intestinalintestinal transittransit (atropine, morphine analgesics, aluminium
hydroxide and magnesium).

CompetitionCompetition forfor thethe samesame transporttransport systemsystem..CompetitionCompetition forfor thethe samesame transporttransport systemsystem..

In case of associations between substances which are
transported by the same membrane active transport system,
these getget inin competitioncompetition forfor thethe bindingbinding sitessites on the
transporting plama proteins.

Through saturationsaturation ofof thesethese sitessites may occur a mutual reduction
of absorption of the attached substances at this level (ex.
phenytoin prevents absorption of folic acid).



InfluenInfluencece onon thethe intestinalintestinal metabolizationmetabolization
Intestinal enzymes can metabolize drugs, for example
chlorpromazine, which is metabolizmetabolizeded 5050%% at this level.

ImpairmentImpairment ofof intestinalintestinal bloodblood flowflow
There are substances with highhigh fatfat solubilitysolubility which quickly
cross the intestinal barrier , in this case the blood flow at the
intestinal level becomesbecomes aa limitinglimiting factorfactor ofof absorptionabsorption, when
combined with a product that decreases or increasescombined with a product that decreases or increases
intestinal blood flow, absorbtion may decrease or increase.

ToxicToxic effectseffects onon thethe digestivedigestive tracttract
The drugs or the duration of their administration may lead to
toxictoxic phenomenaphenomena or malabsormalabsorptionption.
Ex. NNeomicineomicinee pp..oo.. onon longlong termterm administrationadministration == atroatrophyphy ofof
thethe intestinalintestinal villivilli == malabsormalabsorptionption..



bb. Interactions on the distribution. Interactions on the distribution



InteractionsInteractions inin thethe phasephase ofof couplingcoupling

If a drug is highlyhighly boundbound to plasma proteins, then its
displacement byby anan associatedassociated drugdrug substancesubstance, capable to
displace it competitively, leads to an increaseincrease of thethe freefree
concentrationconcentration of the first drug substance.

The result: potentiationpotentiation ofof thethe effecteffect,, due to the fact that, thethe
unboundunbound freefree fraction is the one that has pharmacokinetic
action (because accesses the pharmacoreceptors).



•• PhenylbutazonePhenylbutazone andand sulphasulphaphphenazolenazol displacedisplace tolbutamidetolbutamide
from the plasma proteins, inhibitinginhibiting itsits metabolismmetabolism (leading
to hypoglycaemiahypoglycaemia).

•• ValproicValproic acidacid lowerslowers thethe plasmaplasma levellevel of phenytoinphenytoin byby
displacingdisplacing itit fromfrom thethe proteinprotein andand speedingspeeding upup thethe
metabolismmetabolism ofof thethe freefree fractionfraction..metabolismmetabolism ofof thethe freefree fractionfraction..

• Therefore, for that medicinal products toto bebe involvedinvolved inin
interactionsinteractions ofof displacement from protein (in such a way
that the displace to be clinically significant) they must
possess,possess, inin additionaddition toto aa highhigh proteinprotein bindingbinding,, aa reducedreduced
apparentapparent volumevolume ofof distributiondistribution (Vd)(Vd) andand aa lowlow therapeutictherapeutic
indexindex.



•• TheThe affinityaffinity forfor plasmaplasma proteinsproteins cancan bebe modiffiedmodiffied byby bindingbinding
anotheranother drugdrug..

•• Aspirin,Aspirin, besides the fact that isis reversiblyreversibly boundbound toto serumserum
albuminalbumin,, alsoalso acetylatesacetylates itit .. AcetylatedAcetylated albuminalbumin will present
high affinity for phenylbutazonephenylbutazone (and a lower fenfenamic
affinity).affinity).

• In this way, it is possible for the effecteffect ofof suchsuch anan interactioninteraction
toto manifestmanifest longlong afterafter aa substancesubstance thatthat producedproduced itit waswas
eliminatedeliminated ((inin thisthis casecase aspirinaspirin))..

•• ReversibleReversible fixationfixation is a condition for drug action, ireversibleireversible
bindingbinding causing toxictoxic actionaction.



DistributionDistribution ratio ratio in different organs and tissuesin different organs and tissues ((SSynthesisynthesis,, CristinaCristina))

OrganOrgan // tissuestissues HorseHorse DogDog GoatGoat CowCow HumanHuman

Blood 8,60 - 4,70 7,80 -

Brain 0,21 0,51 0,29 0,06 2,00

Heart 0,66 0,82 0,48 0,37 0,47

Lung 0,89 0,89 0,88 0,71 1,40

Liver 1,30 2,32 0,95 1,22 2,60

Spleen 1,11 0,26 0,25 0,16 0,26

Kidneys 0,36 0,61 0,35 0,24 0,44

Intestine 5,80 3,90 6,40 3,80 1,70

Intestinal content 12,30 0,72 13,90 18,40 1,40

Skin 7,45 9,30 9,20 8,30 3,70

Muscle 40,10 54,50 45,50 38,50 40,00

Bones 14,60 8,70 6,30 12,70 14,00

Tendons 1,71 - - - 2,00

Adipose tissue 5,10 - - 18,09 18,10

Average weight 380,0 16,0 39,0 620,0 70,0



ChangesChanges inin bloodblood flowflow

at hepatichepatic levelslevels affectaffect thethe bioavailabilitybioavailability ofof certain
medicinal substances metabolised by the liver
(noradrenaline administered i.v. decreases hepatic clearance
of lidocaine).

DisplacementDisplacement fromfrom plasmaplasma proteinsproteins

Competition becomes critical when the binding sites on theCompetition becomes critical when the binding sites on the
protein macromolecule become almostalmost saturatsaturateded..

ExExampleample::

•• phenylbutazonephenylbutazone →→ oraloral anticoagulantsanticoagulants;;

•• NonNon--steroidalsteroidal antianti--inflammatoryinflammatory drugsdrugs →→ antidiabeticantidiabetic
sulphonamidessulphonamides;;

•• antibacterialantibacterial sulphonamidessulphonamides →→ oraloral anticoagulantsanticoagulants..



TherapeuticTherapeutic plasmaplasma concentrationconcentration will depend on:
–– thethe sizesize ofof thethe dosedose
–– intervalinterval betweenbetween administrationsadministrations
–– dosagedosage formform
–– administrationadministration routeroute
–– systemicsystemic distributiondistribution–– systemicsystemic distributiondistribution
–– raterate ofof absorbtionabsorbtion
–– degreedegree ofof absorbtionabsorbtion
–– degreedegree ofof plasmaplasma proteinprotein bindingbinding
–– raterate ofof eliminationelimination



BindingBinding toto plasmaplasma proteinsproteins hashas aa rolerole inin limitinglimiting thethe distributiondistribution
andand influenceinfluencess drugdrug eliminationelimination ..

The link isis reversible,reversible, constituting a rreservoireservoir ofof activeactive substancesubstance
((whenwhen releasingreleasing thethe specificspecific receptorsreceptors))..

EExxaamplmplee::

CCeftiofureftiofur isis metabolizmetabolizeded in desfluorilceftiofurdesfluorilceftiofur,, the latter having aCCeftiofureftiofur isis metabolizmetabolizeded in desfluorilceftiofurdesfluorilceftiofur,, the latter having a
high binding affinity to plasma proteins, causingcausing thethe increaseincrease ofof
TT11//22 from 11 hourhour toto 1010 hourshours..

hypoalbuminemiahypoalbuminemia (nephrotic(nephrotic syndrome)syndrome) = increasingincreasing thethe
amountamount ofof freefree plasmaticplasmatic drugdrug ((moremore thanthan 8080%% forfor
phphenilbutazonenilbutazonee,, furosemidfurosemidee,, ceftiofur)ceftiofur)..



cc. Interactions on metaboli. Interactions on metabolizationzation



InteractionsInteractions byby enzymeenzyme inductioninduction

Enzyme induction causes:

- increasedincreased clearanceclearance and

- decreasedecreasedd plasmaplasma concentrationsconcentrations ofof drugsdrugs..

The consequence of the enzymatic induction is manifested by
reductionreduction oror cancellationcancellation ofof therapeutictherapeutic effectseffects..

InteractionsInteractions byby enzymaticenzymatic inhibitioninhibition

some drugs cancan inhibitinhibit thethe metabolisingmetabolising enzymesenzymes:
chloramphenicol,chloramphenicol, phenylbutazone,phenylbutazone, estrogens,estrogens, imidazoles,imidazoles, somesome
sulphonamidessulphonamides and therefore, the hepatic clearanceclearance is reduced
and increasesincreases thethe concentrationconcentration ofof substancessubstances that would have
been metabolized under the action of those enzymes.

TheThe drugsdrugs cancan alsoalso influenceinfluence thethe metabolismmetabolism ofof endogenousendogenous
substancessubstances (ex(ex:: bilirubin,bilirubin, steroidsteroid hormoneshormones etcetc..))..



Inductor Medicament(e) sau substanţa(e) a(ale) căror metabolism este

stimulat

Fenobarbital şi

alte barbiturice

Derivaţii ac. salicilic, fenazona, aminofenazona, fenilbutazona,

barbiturice, fenitoina, clorpromazina, dismetilimipramina,

anticoagulante de sinteză (indirecte), digitoxina, digoxina,

testosteron, androsteron, estradiol, progesteron, anticoncepţionale

orale, hidrocortizon, dexametazona, tiroxina, chinina,
cloramfenicol, doxicilina, griseofulvina, ciclofosfamida, bilirubina

Fenitoina Fenazona, corticosteroizi, hormoni sexuali, tiroxina,

anticoagulante indirecte, digitoxina, doxicilina, vitamina D

Fenilbutazona Corticoizi, hormoni sexuali, aminofenazona, digitoxina, digoxina

Fenazona Anticoagulante indirecte, hormoni steroizi

Fenotiazinele Anticoagulante indirecte, benzipren

Drugs that 
stimulate 
biotransformation 
of other drugs 
or substances
((afterafter Safta, 1984)Safta, 1984)

Fenotiazinele Anticoagulante indirecte, benzipren

Haloperidol Anticoagulante indirecte, benzipren

Meprobamat Meprobamat, anticoagulante indirecte

Diazepam Diazepam

Clorciclizina Hormoni steroizi

Prometazina Fenilbutazona

Prednison Fenilbutazona, ciclofosfamida

Tolbutamida Fenilbutazona

Spironolactona Fenazona, anticoagulante indirecte, hexobarbital, cortisol

Rifampicina Rifampicina, fenazona, tolbutamida, hexobarbital, metadona,

digitoxina, anticoagulante de sinteză, hormoni steroizi

Griseofulvina Anticoagulante de sinteză

DDT Corticosteroizi, hormoni sexuali, tiroxina



Enzymatic inductors alsoalso stimulatestimulate microsomalmicrosomal oxygenaseoxygenase
systemsystemss::

-- NADPHNADPH--cytochromecytochrome PP--450450 reductase,reductase,

-- cytochromecytochrome PP--450450,,

-- UDPUDP--glucuronyltransferaseglucuronyltransferase andand

-- glucoseglucose--66--phosphatephosphate dehydrogenasedehydrogenase..

NonNon--specificspecific inducersinducers cancan stimulatestimulate theirtheir ownown metabolismmetabolism ororNonNon--specificspecific inducersinducers cancan stimulatestimulate theirtheir ownown metabolismmetabolism oror
thethe metabolismmetabolism ofof otherother chemicalchemical compoundscompounds..

From the category of nonspecificnonspecific inducersinducers wewe cancan mentionmention::

phenobarbital,phenobarbital, gglutethimide,lutethimide, meprobamate,meprobamate, hexobarbital,hexobarbital,
pentobarbital,pentobarbital, carbamazepine,carbamazepine, phenytoin,phenytoin, ethanol,ethanol,
chlorpromazine,chlorpromazine, tricyclictricyclic antidepressants,antidepressants, phenylbutazone,phenylbutazone,
aminophenazoneaminophenazone chlorcyclizine,chlorcyclizine, tolbutamide,tolbutamide, probenecid,probenecid,
halothane,halothane, rifampirifampicincin,, DDTDDT etcetc..



InhibitionInhibition ofof drugdrug metabolismmetabolism

Leads to an extensionextension andand exaggerationexaggeration ofof thethe
pharmacodynamicpharmacodynamic effecteffect and/ or to thethe occurrenceoccurrence ofof
adverseadverse effectseffects..

Inhibition of enzymes involved in the biotransformation
may determine, especiallyespecially inhibitioninhibition ofof thetheirir activityactivity ormay determine, especiallyespecially inhibitioninhibition ofof thetheirir activityactivity or
their synthesissynthesis.

The interactions affectaffect hepatic microsomal enzymesenzymes, with
the possibility of interaction with other enzyme systems.

BlockingBlocking enzymaticenzymatic synthesissynthesis = lessless commoncommon asas inductioninduction

Drug interactions often determine inhibitioninhibition byby
competitioncompetition,, for the same enzyme system.



Interaction through 
inhibition of
biotransformation of 

Medicament cu

metabolismul

inhibat

Inhibitor Consecinţe

Fenitoina Anticoagulante indirecte, PAS,

Cicloserină, Fenilbutazona,

Clorpromazina, Diazepam,

Halotan, Carbamazepin, Estrogeni,
Sulfafenazona

Tulburări neurologice

Hiperplazie gingivală

Bishidroxicumarina Cloramfenicol, Feniramidol,

Fenilbutazona, Oxifenilbutazona,

Clorpropamida, Chinidina, Etanol,

Steroizi anabolizanţi

Accidente hemoragice

Tolbutamida Cloramfenicol, Fenilbutazona

Probenecid, Salicilaţi

Paracetamol, Sulfafenazol

Anticoagulante indirecte

Hipoglicemie

biotransformation of 
drugs 
and clinical 
consequences in
animals
((afterafter Safta, 1984)Safta, 1984)

Anticoagulante indirecte

Clorpropamida Cloramfenicol, Dicumarol Hipoglicemie

Hexobarbital Ac. aminosalicilic, Testosteron,

Progesteron, Hidrocortizon

Prelungirea acţiunii

Fenobarbital Fenitoina Diverse reacţii adverse

Promazina Dietilstibestrol

Progesteron

Prelungirea efectului

Perfenazina Nortriptilina Prelungirea efectului

Fenazona Fenilbitazona

Ac. nalidixic

Prelungirea timpului

de înjumătăţire

Fenilbutazona

Oxifenilbutazona

Steroizi anabolizanţi Prelungirea efectului

Reacţii adverse

Etilmorfina Estradiol Prelungirea efectului

Ciclofosfamida Cloramfenicol

Prednison

Diminuarea efectului

Reacţii adverse



dd. Interactions on urinary excretion. Interactions on urinary excretion



TheThe excretionexcretion ofof thethe drugdrug is linked to the:
–– glomerularglomerular filtration,filtration,
–– tubulartubular reabsorptionreabsorption and
–– tubulartubular secretionsecretion..

Many pharmacons are eliminated through several mechanisms.Many pharmacons are eliminated through several mechanisms.
FreeFree drugs,, ununfixfixeded on plasma proteinprotein:
► are eliminated through glomerularglomerular filtrationfiltration..
UltrafiltraUltrafiltrationtion can be/orbe/or notnot followed by tubulartubular resorptionresorption

Unionized,Unionized, liposolubleliposoluble formsforms ofof drugsdrugs cancan bebe reabsorbedreabsorbed byby thethe
membranemembrane ofof thethe renalrenal tubulestubules..



An important factor that intervenes in directingdirecting resorptionresorption is
the pHpH ofof thethe tubular urinurinee:

·· inin acidacid urinurinee,, weakweak acidacid drugsdrugs are under unionizedunionized
liposolublliposolublee (HX)(HX) form,, which diffuses easily from the renal
tubule towards the plasma, having a low-clearance;

· in alalkkalinalinee urinurinee,, they are underunder ionized,ionized, nonnondiffusiblediffusible formform
(X(X-- ++ H+),H+), which is excreted in urine.(X(X-- ++ H+),H+), which is excreted in urine.

InIn thethe casecase ofof weakweak alkalinealkaline drugsdrugs,, thethe situationsituation isis thethe
oppositeopposite..
UrineUrine pHpH may vary, with values ofof 44,,55 -- 88,, itsits changeschanges
considerablyconsiderably influencesinfluences thethe tubulartubular resorptionresorption andand,,
consecutively,consecutively, thethe renalrenal excretionexcretion ofof drugsdrugs..



In the case of drugs that are weakweak acidsacids (pKa(pKa 33--77)) (ex:
anticoagulants, nalidixic acid, barbiturates, indomethacin,
phenylbutazone, salicylates, streptomycin, sulfonamides,
penicillin etc.) excretionexcretion willwill decreasedecrease ifif thethe urineurine isis acidicacidic andand
willwill increaseincrease ifif thethe urineurine becomesbecomes alkalinealkaline..

Drugs that are weakweak basesbases (pKa(pKa 77,,55--1010,,55)) (ex: caffeine,Drugs that are weakweak basesbases (pKa(pKa 77,,55--1010,,55)) (ex: caffeine,
antihistamines, antipyrine, nicotine, pethidine, procaine,
theophylline, etc.) show anan increasedincreased urinaryurinary excretionexcretion inin thethe
casecase ofof acidacid urineurine.. In alkalinealkaline urineurine, their elimination decreases
(Safta,(Safta, 19841984))..



• From the drugs that may lead to changechangess inin thethe urinaryurinary
pHpH,, we mention: sodiumsodium bicarbonatebicarbonate, which
alkalinalkalinizesizes urine,urine, as well as ascorbicascorbic acidacid and
ammoniumammonium chloridechloride,, which produceproducess acidificationacidification ofof
urineurine..

UrineUrine alkalinisationalkalinisation is necessary when administering•• UrineUrine alkalinisationalkalinisation is necessary when administering
sulphonamides, whichwhich acetylateacetylate (ex: sulfathiazole,
sulfadiazine etc.) to avoid intratubular crystallisation.

• In urineurine withwith anan alkalinealkaline pHpH,, thethe solubilitysolubility ofof
sulphonamidessulphonamides isis increasedincreased..



Medicament Interacţionează cu:

Sulfamide Penicilina G, Tolbutamida

Probenecid Penicilina G, Ampicilina

Oxacilina, Carbenicilina

Cefalotina, Indometacina

Clorotiazina

Salicilaţi Probenecid, Fenilbutazona

Drug interactionsDrug interactions
at the level of the at the level of the active active 
transport systems transport systems 
in the renal tubulesin the renal tubules
((afterafter Safta, 1984) Safta, 1984) 

Salicilaţi Probenecid, Fenilbutazona

Sulfinpirazona, Penicilina

Metotrexat

Fenilbutazona Penicilina G, Tolbutamida

Acetohexamida

Oxifenilbutazona Penicilina G

Aminofenazona Penicilina

Derivaţi cumarinici Clorpropamida

Sulfinpirazona Salicilaţi



Influence of pH on absorbtion, distribution and elimination of certain drugs
(after Safta, 1984)

Procesul Medicamente

acizi slabi

Medicamente

baze slabe

Absorbţia gastrică relativ rapidă relativ lentăAbsorbţia gastrică relativ rapidă relativ lentă

Absorbţia în intestinul subţire relativ lentă relativ rapidă

Raportul concentraţie plasmatică /

concentraţie intracelulară

Ridicat scăzut

Clearance renal în:

- urina acidă

- urina alcalină

- redus

- ridicat

- ridicat

- redus



InteractionsInteractions
of pharmacodynamic orderof pharmacodynamic order



A pharmacodynamicpharmacodynamic effecteffect(sin. pharmacological action)

TheThe sumsum ofof thethe body’sbody’s responsesresponses reflectedreflected functionally,functionally,
afterafter administrationadministration ofof drugsdrugs..

BodyBody –– drugdrug interactioninteraction = amplificationamplification oror decreasedecrease ofofBodyBody –– drugdrug interactioninteraction = amplificationamplification oror decreasedecrease ofof
somesome specificspecific functionsfunctions ofof thethe organismorganism withwith ((generallygenerally))
reversiblreversiblee charactercharacter,, thatthat doesdoes notnot resultresult inin thethe creationcreation ofof
newnew physiologicalphysiological functionsfunctions..

TheThe occurenceoccurence ofof aa “vi“vissibliblee”” efefffectect = linkedlinked toto thethe
existenceexistence ofof aa minimumminimum dosedose ofof thethe drugdrug..



MMainain effecteffect
TheThe mostmost visiblevisible response that occurs after the
administration of a drug (ex: narcosis after administration of
a narcotic, healing a bacteriosis after treatment with an
antibiotic etc.).

SecondarySecondary effecteffectSecondarySecondary effecteffect
lessless intenseintense response or responses thatthat cancan accompanyaccompany aa
mainmain effecteffect (ex: the sedative effect, even hypnotic of
antihistamines).

Generally, thethe secondarysecondary effectseffects areare notnot wantedwanted in the
practice of veterinary therapy, they beingbeing harmfulharmful (adverse
reactions)



Another classification refers to the functionalfunctional changeschanges that a
drug determines in the body:

StimulatingStimulating effecteffect
when a drug increasesincreases thethe functionalfunctional statusstatus ofof anan organorgan,,
apparatusapparatus oror systemsystem :
-- direct,direct, throughthrough excitatoryexcitatory stimulistimuli directed towards these or
-- indirect,indirect, byby blockingblocking oror reducingreducing anan inhibitoryinhibitory functionfunction-- indirect,indirect, byby blockingblocking oror reducingreducing anan inhibitoryinhibitory functionfunction
ExampleExample::
-- adrenalinadrenalinee stimulates beta-adrenergic cardiac receptors =
tachycardia, change that can also be achievedachieved byby inhibitinginhibiting MM--
cholinergiccholinergic cardiaccardiac receptorsreceptors byby atropineatropine).

- DDigitalinigitalinee cancan stimulatestimulate thethe myocardiummyocardium (stimulating(stimulating activity)activity)
but at the same time, may decreasedecrease thethe conductivityconductivity ofof HissHiss
bundlesbundles (therefore(therefore inhibitoryinhibitory activity)activity)..



DepressingDepressing effecteffect

Realized by drugs that have the ability toto reducereduce thethe
operationaloperational statestate ofof anan organorgan,, apappparataratusus oror ssyystemstem byby actualactual
inhibitioninhibition oror byby excitationexcitation ofof anan inhibitoryinhibitory functionfunction::

ExampleExample::

ParalysisParalysis ofof adrenergic catecholamine endingsendings (tachycardia)(tachycardia) is
achieved directlydirectly throughthrough administrationadministration ofof guanethidineguanethidine.achieved directlydirectly throughthrough administrationadministration ofof guanethidineguanethidine.

physiologicalphysiological resultresult == bradycardiabradycardia..

At thethe samesame time,time, acetylcholineacetylcholine can achieve thethe samesame effecteffect
indirectlyindirectly throughthrough thethe excitationexcitation ofof MM--cholinergiccholinergic cardiaccardiac
receptorsreceptors (bradycardic(bradycardic role)role)..



Some drugs can cause depressantdepressant effecteffects,s, that willwill abolishabolish
(paralyze)(paralyze) thethe targetedtargeted functionfunction..

This medication is used when in practice is found the
exaggerationexaggeration ofof somesome functionsfunctions duringduring somesome diseasesdiseases (ex: CNS
depressant substances, in the case of an abnormal excitation,
antispasmodic substances, antidiarrheals, astringents etc.).antispasmodic substances, antidiarrheals, astringents etc.).

Related to this classification, physiologicalphysiological changeschanges can be
expressed through:

DirectDirect effecteffect

The active substance acts onon thethe targettarget directlydirectly (ex: bulbarbulbar
centercenter excitationexcitation byby COCO22 oror corticalcortical nervenerve centercenter excitationexcitation byby
caffeinecaffeine);



ElectiveElective effecteffect

When drugs act in a particularparticular mannermanner,, electively,electively, onlyonly onon anan
organorgan oror aa funcfunctiontion (ex(ex: digitalics act electively on the heart and
its function).its function).

Actually, a fewfew drugsdrugs possesspossess thisthis featurefeature, the influenceinfluence being
also over other organs or systems of the body (ex: same
digitalis = acts also on the CNS and kidney ), therefore, one can
not speak of anan actualactual electiveelective effecteffect..

More accurate is the expression:

preponderantpreponderant oror dominantdominant effecteffect..



IndirectIndirect effecteffect

characterized by inductioninduction ofof thethe samesame changeschanges (as in direct
action), butbut inin aa differentdifferent mannermanner..

Caffeine, can cause vasoconstrictionvasoconstriction byby directdirect actionaction, but
may also cause “indirect“indirect vasoconstriction”vasoconstriction” byby stimulatingstimulatingmay also cause “indirect“indirect vasoconstriction”vasoconstriction” byby stimulatingstimulating
thethe bulbarbulbar vasomotorvasomotor centercenter..

So,So, caffeinecaffeine reducereducess diuresisdiuresis both through directdirect actionaction (on
the kidneys), and indirectindirectlyly (action on the cardiovascular
system).



A classification of the effects may relate toto locationlocation ::
LocalLocal effecteffect
identifiableidentifiable atat thethe administrationadministration sitesite and is considered notnot toto
reachreach thethe vascularvascular bedbed..
The best known "producers" of local effects = topicaltopical
medicationsmedications..
This classification is purely theoretical, because topical
medications have more than local effects, through interactions
with the adjacent tissues.

GeneralGeneral effecteffect
Occurs once thethe penetrationpenetration of the drugs inin thethe generalgeneralOccurs once thethe penetrationpenetration of the drugs inin thethe generalgeneral
circulationcirculation isis producedproduced,, which then, because of the
distribution, determines effects in all tissues and organs.
ExampleExample::
- strychnine, triggers general effects, through excitation of the
CNS,
- adrenaline, through its hypertensive action,
- papaverine, through its antispasmodic action.
Drugs with generalgeneral actionaction cancan actact locallylocally: ex. local irritant
activity ofof chloralhydrate,chloralhydrate, (a narcotic).



Depending on the specificspecific activityactivity,, antibacterial,antibacterial, antianti--
pathogenicpathogenic oror symptomatic,symptomatic, thethe effectseffects cancan bebe ::

EtiotropicEtiotropic effecteffect
refers to the action of drugs on the pathogens (ex:
chemotherapeutics, antibiotics, antiparasitic). InIn veterinaryveterinary
medicinemedicine etiotropicetiotropic therapytherapy isis consideredconsidered toto bebe thethe mostmost
rationalrational..

AntiAnti--pathogenicpathogenic effecteffectAntiAnti--pathogenicpathogenic effecteffect
result of a drugs action onon thethe installedinstalled pathogenicpathogenic mechanismsmechanisms
of a disease.
Therefore, relates toto otherother causescauses ofof aa diseasedisease,, differentdifferent fromfrom
thethe etiologicetiologic agentsagents (ex: hypovitaminosis, hipomineralosis,
histaminemia etc.) that are controlledcontrolled throughthrough specificspecific
medicationmedication (vitamins, oligominerals, calcium, antihistamines
etc.).



SymptomaticSymptomatic effecteffect

Consecutively produced after a drug intervention onon thethe
symptomssymptoms ofof aa diseasedisease..

TheThe resultresult = increaseincreasess thethe bodybody’s’s resistance,resistance, eveneven ifif thethe causecause isis
notnot combatedcombated..

EExxampleample::

CafCaffeinfeinee prevents collaps →→ increasesincreases low blood presurepresure,

OOpiapiatestes suppress acute pain which can install shock.OOpiapiatestes suppress acute pain which can install shock.

Also symptomaticsymptomatic (indirect)(indirect) effectseffects →→ immunostimulantsimmunostimulants
(tissular extracts, polidin, iodisept, vaccines etc.)

It is known that oneone drugdrug can enter in relationrelation withwith multiplemultiple
typestypes ofof receptors,receptors, their stimulationstimulation = diferentdiferent effectseffects,
sometimessometimes oppositeopposite (ex: adrenalinadrenalinee produces vasodilatavasodilatationtion in
small doses byby bindingbinding toto betabeta receptorsreceptors and vasoconstricvasoconstrictiontion in
therapeutic doses by binding toto alfaalfa receptorsreceptors).



SynergisticSynergistic combinationscombinations



AssociationsAssociations ofof "good"good nature“nature“ = drugdrug synergismsynergism..

AdvantagesAdvantages::

-- detectabledetectable therapeutictherapeutic effecteffect atat lowlow dosesdoses

-- reducereducedd incidenceincidence ofof adverseadverse effectseffects-- reducereducedd incidenceincidence ofof adverseadverse effectseffects

-- obtainingobtaining efficientefficient conditioningsconditionings

DisadvantagesDisadvantages::

-- potentiatingpotentiating effecteffect withwith CNSCNS depressantdepressant activityactivity



DrugDrug synergismsynergism (sin(sin == together,together, ergonergon == actionaction))

HasHas aa directdirect practicalpractical importanceimportance because, through ““thoughtthought
associationsassociations”,”, it can be obtained thethe samesame therapeutictherapeutic effecteffect
but with muchmuch smallersmaller doses,, thus reducingreducing thethe incidenceincidence ofof
adverseadverse reactionsreactions..adverseadverse reactionsreactions..

TheThe synergismsynergism cancan bebe directdirect and is called summationsummation ((oror
additionaddition))..

Determines finalfinal effectseffects (E)(E) which can be atat mostmost,, equalequal toto thethe
algebraicalgebraic sumsum ofof thethe partialpartial effectseffects ofof twotwo associatedassociated drugsdrugs,, AA
andand BB (E(E << A+B)A+B)..



DirectDirect synergismsynergism

Is characteristic of active substances related as mode of action,
which exercise their mechanism on the same““targetstargets””..

In this type of synergism (sum(summmaationtion oror additionaddition)) associated
drugs do not affect each other, the rate of attachment on the
receptors being equal.

ExpandingExpanding thethe spectrumspectrum ofof activityactivity →→ associationsassociations::ExpandingExpanding thethe spectrumspectrum ofof activityactivity →→ associationsassociations::

aantibioticntibioticss: penicillinpenicillin ++ streptomycin,streptomycin, ampicillinampicillin ++ cloxacillin,cloxacillin,
gentamicingentamicin ++ vancomycinvancomycin or

antiparasiticantiparasiticss:: rafoxanidrafoxanid ++ thiabendazole,thiabendazole, oxiclozamidoxiclozamid ++
tetramisole,tetramisole, albendazolealbendazole ++ levamisolelevamisole etc.

If they dodo notnot havehave thethe samesame mechanismmechanism of action and have
differentdifferent morphologicalmorphological “targets”“targets”, one speaks of indirectindirect
synergismsynergism (ex: pilocarpine and saline purgatives).



DrugDrug potentiationpotentiation

also a drug synergism but follows a finalfinal intensifiedintensified effect,effect,
superiorsuperior toto thethe summsumm ofof partialpartial effectseffects causedcaused byby associatedassociated
drugsdrugs AA andand BB (E(E >> A+B)A+B)..

Potentiation isis aa supersuper--additionaddition ofof effectseffects of some drugs from
different therapeutic classes that may have similar effects (ex:
associationassociation ofof sulphonamidessulphonamides ++ potenpotenttiaiatorstors leads to increase xx
55--1010 timestimes ofof thethe antibacterialantibacterial activityactivity,55--1010 timestimes ofof thethe antibacterialantibacterial activityactivity,

TrifadoxinTrifadoxin == SulfadoxineSulfadoxine ++ TrimethoprimTrimethoprim inin aa ratioratio ofof 55::11 hashas anan
activityactivity xx 88--1010 timestimes strongerstronger thanthan eacheach componentcomponent..

SulfaveridinSulfaveridin == SulfaquinoxalineSulfaquinoxaline ++ EtoxidiaveridinEtoxidiaveridin == amplifiedamplified
anticoccidiananticoccidian effecteffect;;

MagnesiumMagnesium sulfatesulfate potentiatespotentiates thethe hypnotichypnotic actionaction of chloral
hydrate,

Penicillins areare potentiatedpotentiated by some sulfonamides etc.).



PotentiationPotentiation maymay also followfollow intensificaintensificationtion ofof effectseffects ofof aa
componentcomponent ofof thethe associationassociation throughthrough anotheranother componentcomponent
ofof thethe associationassociation (this not having the same effect)
EExxampleample::
NeurolepticsNeuroleptics potentiatepotentiate narcoticsnarcotics::
Droperidol enhancesenhances fentanyl analgesiaanalgesia (in NLA).
Through potentiation, usualusual dosesdoses ofof aa drugdrug maymay bebe
reducedreduced,, thethe effecteffect ofof thisthis combinationcombination isis thethe samesame oror
broaderbroader
EExxampleample::EExxampleample::
TherapeuticTherapeutic associationassociation between atropinatropinee and papaverinpapaverinee
determines thethe samesame effecteffect asas thethe individualindividual therapeutictherapeutic
dosesdoses, even at a 5050%% ofof thethe averageaverage therapeutictherapeutic dosedose for
atropinatropinee and 3333%% ofof thethe averageaverage therapeutictherapeutic dosedose forfor
papaverinpapaverinee).
PotentiatingPotentiating aassociationsssociations areare veryvery usefuluseful inin veterinaryveterinary
medicinemedicine,, clinicalclinical synergismsynergism beingbeing oftenoften requiredrequired inin thethe
casescases ofof veterinaryveterinary therapytherapy..



InIn conclusion,conclusion,

potentiating associations cancan bebe thethe resultresult ofof thesethese mechanismsmechanisms ::

-- inhibitinginhibiting thethe inactivationinactivation ofof somesome drugsdrugs

exexampleample:: potentiate the activity of acetylcholine and choline esters
by anticholinesterases;

-- antagonizeantagonize biosynthesisbiosynthesis ofof aa keykey componentcomponent ofof thethe metabolismmetabolism-- antagonizeantagonize biosynthesisbiosynthesis ofof aa keykey componentcomponent ofof thethe metabolismmetabolism

exexampleample:: sulfonamides and potentializators inhibit microbial
biosynthesis of tetrahydrofolic acid;

-- sensitizationsensitization ofof substratessubstrates toto subsequentsubsequent actionaction ofof somesome drugsdrugs

exexampleample:: chlorpromazine causes changes in the CNS that will
sensitize the neurons to the activity of some CNS inhibitors.



Attenuation Attenuation aassociationsssociations



TheseThese areare notnot veryvery frequentfrequent iin veterinary medicine,
being used especiallyespecially inin thethe casecase ofof drugsdrugs withwith aa “too
drastic” actionaction
EExxampleample::
IrritantIrritant and purgativepurgative activity of croton oil →→IrritantIrritant and purgativepurgative activity of croton oil →→
dimindiminishedished by sunflower oil (or castor oil), known to
have a moremore "gentle""gentle" activityactivity..

IndifferentIndifferent associationsassociations
Made between drugs that do not influence each 
other. This associations →→ frequent frequent in the case of in the case of 
magistral or standardized preparations.magistral or standardized preparations.



AntagonisticAntagonistic associationsassociations



AntagonismAntagonism

Is represented by contrary,contrary, oppositeopposite activityactivity,, of two or more
drugs , which cancelscancels partiallypartially oror totaltotallyly the
pharmacodynamic action.

The situation requires the presence ofof anan agonistagonist (influencing
the pharmacodynamic effect) and anan antagonistantagonist (whichwhich
influencesinfluences thethe effecteffect ofof thethe agonistagonist,, for the purposes of
reducingreducing oror annihilatingannihilating).

AntagonisticAntagonistic interactionsinteractionsAntagonisticAntagonistic interactionsinteractions

May occur in ccooupluplinging onon thethe cellularcellular receptorreceptorss oror in differentdifferent
enzymaticenzymatic procesesproceses

ExExampleample::

SSulfulfonamidesonamides are competitively antagonized by PABPABAA or by
substances with similarsimilar structurestructure which derive from this
compound: procaine,procaine, anestezinanestezinee;;

Concomitant administration of a bacteriostaticbacteriostatic and a
bactericidebactericide isis = drugdrug antagonismantagonism..



ClinicClinicalal drugdrug antagonismantagonism can be classified as:
DirectDirect
Two or more substances actingacting toto thethe contrarycontrary, but onon thethe
samesame morphologicalmorphological objectiveobjective
ExExampleample::
CircularCircular musclesmuscles ofof thethe irisiris can be paralyzedparalyzed byby atropineatropine,,
installing mydriasismydriasis,, while eserineeserine acts on the same muscles
resulting itsits stimulationstimulation andand thethe instalationinstalation,, ofof miosismiosis.

IndirectIndirectIndirectIndirect
Substances with contrarycontrary activityactivity acting on differentdifferent
morphologicalmorphological objectivesobjectives

EExxampleample::
PPilocarpinilocarpinee contractscontracts thethe pupilpupil by stimulatingstimulating thethe circularcircular
musclemuscle ofof thethe irisiris, while adrenalinadrenalinee dilatdilateses thethe pupilpupil actingacting onon
thethe radialradial musclemuscle ofof thethe irisiris..



DependingDepending onon thethe intensityintensity of the pharmacodynamic action
the antagonismantagonism isis::

UnilateralUnilateral
When one of the antagonistantagonist activeactive substances has aa moremore
intenseintense pharmacodynamicpharmacodynamic activityactivity..
It is the mostmost commoncommon situation inin veterinaryveterinary therapeuticstherapeutics
(depressordepressor substancessubstances usuallyusually havehave aa strongerstronger activityactivity thanthan(depressordepressor substancessubstances usuallyusually havehave aa strongerstronger activityactivity thanthan
thethe stimulantsstimulants);

BilateralBilateral
When antagonistic substances have the same intenseintense
activity.
These two types of antagonism are also calledcalled:: physiologicphysiologic
oror pharmacodynamicpharmacodynamic antagonismantagonism..



Also antagonismantagonism is the :

•• physycalphysycal andand

•• chcheemicmicalal oneone,,

Forms that occur from directdirect physicalphysical oror chemicalchemical agonistagonist--
antagonistantagonist typetype of reactionreaction.
Forms that occur from directdirect physicalphysical oror chemicalchemical agonistagonist--
antagonistantagonist typetype of reactionreaction.

EExxampleample::

EDTAEDTA,, ability to fixfix heavyheavy metalsmetals,

AcidAcid ++ alkalialkali in statesstates ofof acidosisacidosis of the digestive tract,

AAlbuminlbuminss in contactcontact withwith saltssalts of heavy metals,

TTanannnininss in presence of alkaloids etc.



PharmacodynamicPharmacodynamic ambivalenceambivalence::

Two substances cancan bebe bothboth synergisticsynergistic andand antagonisticantagonistic::

PPapaverinapaverinee is:

→→ synergisticsynergistic with morphine when it comes to analgesia,

→→ antagoniantagonisticstic on the digestive sphincters that morphine
contracts, and papaverine relaxes them;

NNarcotinarcotinee andand mormorphphininee are:NNarcotinarcotinee andand mormorphphininee are:

→→ ssyynerginergisticstic asas activityactivity onon painpain,,

→→ antagoniantagonisticstic in what regards the respiratory center,
narcotine stimulstimulatesates, and morphine depressesdepresses itit.

The body as a "whole""whole" receives "information""information" from the
outside and inside, administrationadministration ofof drugsdrugs being a
“stimul“stimulusus”” adjustedadjusted byby feedfeed--backback..



When drugs "depress""depress" thethe physiologicalphysiological systemssystems,, the
dependentdependent morphologicalmorphological substratessubstrates willwill adaptadapt, inin thethe firstfirst
phasephase byby enhancing the functionality
InIn casecase ofof administrationadministration suppressionsuppression ofof thethe respectiverespective drugdrug,,
thethe compensationcompensation mechanismsmechanisms remainremain presentpresent..
Biological  antagonismBiological  antagonism..

It can be subdividedsubdivided in:It can be subdividedsubdivided in:

1.1. CCompetitiveompetitive antagonismantagonism
2.2. NonNon--competitive antagonism competitive antagonism 
3.3. FFunctional antagonism unctional antagonism 
4.4. PPhysiological antagonismhysiological antagonism



11)).. CompetitiveCompetitive antagonismantagonism

It occurs when the agonist and antagonist actact onon thethe samesame
effectoreffector receptorreceptor..

CompetitiveCompetitive antagonismantagonism isis::CompetitiveCompetitive antagonismantagonism isis::

-- specific,specific,
-- reversiblreversiblee andand
-- mutualmutual..



NonNon--competitivecompetitive antagonismantagonism

The antagonist will notnot be fixed on the same receptor like
the agonist or will act onon differentdifferent areasareas of the receptor.

ExampleExample::

Excessive administration of corticosteroids leads to majormajor
depressiondepression ofof thethe adrenocorticaladrenocortical →→ hypothalamohypothalamo --
hypophysealhypophyseal depressiondepression == corticotropincorticotropin depletiondepletion..hypophysealhypophyseal depressiondepression == corticotropincorticotropin depletiondepletion..

In assessing the drugdrug--receptorreceptor relationshiprelationship are essential:

-- afafffinitinityy and

-- intrinsicintrinsic activityactivity (ththee "attraction""attraction" betweenbetween receptorreceptor andand
drugdrug asas wellwell asas thethe abilityability ofof thethe stimulatedstimulated receptorreceptor toto
determinedetermine thethe pharmacodynamicpharmacodynamic effectseffects).



NonNon--competitivecompetitive antagonismantagonism maymay leadlead toto ::

a.a. InhibitionInhibition ofof stimulantsstimulants..

drugs with powerful nonspecific, blocking effect,, inhibitinhibit thethe
actionaction ofof stimulantstimulant pharmaconpharmaconss forfor certaincertain effectseffects

EExxampleample::EExxampleample::

- PapaverinePapaverine antagonizesantagonizes serotonin,

- HistamineHistamine oror acetylcholineacetylcholine →→ contracted smooth muscle
relaxation (myotropic(myotropic mechanism)mechanism) notnot at the levellevel of specific
receptorsreceptors;;

- ConvulsantConvulsant effecteffect of strychnine can be counteracted by
blockingblocking motormotor nervesnerves with llocalocal anestheticsanesthetics or by blocking
neuromuscularneuromuscular junctionsjunctions with curarizants).



b.b. allostericallosteric inhibitioninhibition
changes takingtaking placeplace aroundaround thethe receptorreceptor (consecutive to
which, its spatialspatial conformationconformation willwill changechange).
In this situation, the agonist willwill nono longerlonger actact,or will not
be able to produce onlyonly butbut aa partialpartial inteinteractionraction of these
with the receptors.with the receptors.
This inhibition takes place at enzymaticenzymatic levellevel

c.c. CovalentCovalent attachmentattachment..
typetype ofof nonnon--competitivecompetitive antagonism,antagonism, fixationfixation byby strongstrong
(covalent)(covalent) bondsbonds toto thethe pharmacologicalpharmacological receptorsreceptors..
These processes are broadly of irreversibleirreversible naturenature (ex:
anticholinesterases).



FunctionalFunctional antagonismantagonism

In this case, the agonistagonist andand thethe antagonistantagonist act onon differentdifferent
receptorsreceptors ofof thethe samesame organorgan
It is about the activity as an agonist,agonist, onon differentdifferent receptors,receptors, inin
contrarcontrar sensesense

ExExampleample::
interactioninteraction betweenbetween bacteriostaticbacteriostatic-- bactericidebactericide groupsgroups::interactioninteraction betweenbetween bacteriostaticbacteriostatic-- bactericidebactericide groupsgroups::
- FirstFirst groupgroup preventsprevents bacterialbacterial multiplication,multiplication,
--TheThe secondsecond oneone interfereinterferess andand preventsprevents bacterialbacterial growthgrowth
phase,phase,

HHistaministaminee contractscontracts thethe bronchialbronchial smoothsmooth musclemuscless, while

IsIsoprenalinoprenalinee will relax (ß-adrenergic mechanism) the same
muscles, acting on the same type of receptor (histaminergic).



PhysiologicalPhysiological antagonismantagonism

Different from the functional one because the agonistsagonists
andand antagonistsantagonists actact onon differentdifferent tissuestissues..

ExExampleample::

IncreasedIncreased cardiaccardiac outputoutput can be counteracted by
hypotensivehypotensive substances, reducing peripheral resistance.hypotensivehypotensive substances, reducing peripheral resistance.

To removeremove thethe toxictoxicityity andand thethe sideside effectseffects ofof drugsdrugs (by(by
overdose),overdose), recognition of the type of antagonism is very
important, antagonism may evolve and cause
incompatibilities of various types (pharmacodynamic, of
administration etc.).



Undesired
reactions to medicationsreactions to medications



Occur due to the failurefailure toto complycomply withwith thethe generalgeneral principlesprinciples ofof
therapeuticstherapeutics::

-- inappropriateinappropriate therapiestherapies;;
-- nonanalyzingnonanalyzing thethe riskrisk--benefitbenefit relationshiprelationship;;
-- nnotot monitoringmonitoring therapeutictherapeutic responseresponse;;
-- nonanalyzingnonanalyzing thethe impactimpact ++ effecteffect ofof thethe diseasedisease//
pharmacodynamicspharmacodynamics andand pharmacokineticspharmacokinetics ofof drugsdrugs..

UndesirableUndesirable effectseffects maymay bebe::

-- predictablepredictable or
-- ununpredictiblpredictiblee..

OccurOccur mainlymainly inin:: young,young, oldold,, obeobessee,, emaciateemaciatedd,, pregnantpregnant
animalanimalss,, oror withwith hepatichepatic disease/disease/nefropatnefropathyhy..



ClassificationClassification ofof adverseadverse reactionsreactions::

•• LowLow (limited)(limited) efficacyefficacy;;
•• SSecondaryecondary effectseffects
•• ExtensionsExtensions ofof thethe pharmacodynamicpharmacodynamic propertiesproperties,,
•• AAllergicllergic reactionsreactions
They cancan notnot bebe anticipatedanticipated and areare notnot relatedrelated toto thethe sizesize ofofThey cancan notnot bebe anticipatedanticipated and areare notnot relatedrelated toto thethe sizesize ofof
thethe dosedose

AreAre manifestedmanifested by:
-- skinskin reactionsreactions,,
-- hemolytichemolytic anemiaanemia,,
-- anaphylacticanaphylactic reactionsreactions etcetc..



ToxicToxic reactionsreactions
complex mechanisms which are notnot relatedrelated toto the
pharmacological effect of the drug (amino glycosides -
nephrotoxic);

IdiosyncraticIdiosyncratic reactionsreactions
AppearAppear asas therapeutictherapeutic surprisessurprises inin a small number of animals and
generally have genetic substrate..

In case of occurrenceoccurrence ofof adverseadverse reactionsreactions thethe followingfollowingIn case of occurrenceoccurrence ofof adverseadverse reactionsreactions thethe followingfollowing
measuresmeasures shoud be taken ::

•• maintainingmaintaining vitalvital functionsfunctions
•• continuingcontinuing thethe treatmenttreatment ((whenwhen isis possiblpossiblee))
•• changingchanging thethe drugdrug (when(when required)required)
•• ensureensure drugdrug clearanceclearance
•• administrationadministration ofof thethe antagonistantagonist drugsdrugs oror antidotesantidotes
•• ensuringensuring hepatichepatic andand renalrenal functionfunction



AdverseAdverse
reactionsreactions



UndesirableUndesirable oror eveneven dangerousdangerous effectseffects,, consecutivelyconsecutively triggeredtriggered
byby anan inappropriateinappropriate posologposologyy,, oftenoften accompaniedaccompanied byby immuneimmune
reactionreaction
The frequency of AR is more reduced than in human medicine.
InIn animalsanimals,, itit isis estimatedestimated thatthat thethe frequencyfrequency ofof adverseadverse
reactionsreactions isis:: 55--88%%..
TheThe mostmost commoncommon adverseadverse reactionsreactions areare::

-- toxictoxic;;
-- idiosidiosyyncrancratictic;;-- idiosidiosyyncrancratictic;;
-- alalllergicergic;;
-- mutagenmutagenicic--teratogenteratogenicic;;
-- cacarrccinoinogengenicic..

Moreover:
In dogs,dogs, horseshorses andand catscats have been identified tolerancetolerance typetype
adverseadverse reactionsreactions
In “custom” dogsdogs andand pigs,pigs, dependencedependence typetype..
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•• Toxic type adverse reactionsToxic type adverse reactions



ToxicToxic reactionreaction generally occurs:

- in the case of overdosingoverdosing drugsdrugs withwith smallsmall
chemotherapeuticchemotherapeutic indexindex (ex: chemotherapeutics,
anthelmintic, purgative, diuretic), which administered,
oftenoften exceedexceed thethe primaryprimary effecteffect or

- may also be determined by phenomenaphenomenass thatthat areare notnot
derivedderived fromfrom thethe primaryprimary effecteffect (ex: auditory andderivedderived fromfrom thethe primaryprimary effecteffect (ex: auditory and
vestibular organ damage by the aminoglycoside antibiotics)
usually in products that appeared long ago on the market.

ExampleExample::

Florosil in pigs isis notnot allowedallowed toto bebe administeredadministered in water
or moist feed due to increased toxicity of fluorosil in
water(1:25); santonin in parasitosis in pigs, etc.). Neguvon
in p.o. administration in nematodosis in horses



An example of a toxic reaction = HerxheimerHerxheimer reacreactiontion = effecteffect
ofof endotoxinsendotoxins releasedreleased byby microorganismsmicroorganisms,, whichwhich diedie byby thethe
actionaction ofof antibioticsantibiotics.. Generally bacterial metabolites are
considered primaryprimary toxinstoxins, but these lead also to allergicallergic
sensitizationsensitization..sensitizationsensitization..

HH reactionreaction cancan notnot bebe producedproduced inin thethe absenceabsence of bacterial
infection and should not lead to abandonment of treatement
with antibiotics.

If the likelihood of such reactions is anticipated, therapy should
be started (contrary to usage) with low doses.



•• Neurotoxic effectsNeurotoxic effects



AntibioticsAntibiotics cancan oftenoften bebe neurotoxicneurotoxic..

EExxaampmplele::
betabeta--lactamslactams andand polymyxinspolymyxins = hyperexcitationhyperexcitation andand
convulsionsconvulsions.
Neurotoxic effects appear also at::
-- acusticoacustico--vestibularvestibular level,level, as a result ofof damagingdamaging thethe eightheighth
pairpair ofof cranialcranial nervsnervs, the vestibulo-cochlear, produced by
streptomycin,streptomycin, kanamycinkanamycin andand neomycin,neomycin, or at
-- vestibularvestibular levellevel,, by: gentamicin,gentamicin, streptomycinstreptomycin andand kanamycinkanamycin..-- vestibularvestibular levellevel,, by: gentamicin,gentamicin, streptomycinstreptomycin andand kanamycinkanamycin..
polymyxinspolymyxins andand chloramphenicolschloramphenicols, affectaffect thethe opticoptic nervenerve,, thusthus
decreasingdecreasing visualvisual acuityacuity..
arsanilicarsanilic acidacid = neurotoxicneurotoxic efefffectectss onon thethe opticoptic nervenerve..
highhigh dosesdoses ofof barbituratesbarbiturates (barbital, ciclobarbital,
phenobarbital, pentobarbital, Inactin, Medinal etc.) = strongstrong
depressingdepressing activityactivity onon thethe CNSCNS..



ButyrophenonesButyrophenones (haloperidol,(haloperidol, droperidol,droperidol, azaperonazaperonee))

- have a more intense action than phenothiazines regarding :
hyperthermiahyperthermia andand extraextra--pyramidalpyramidal syndromesyndrome andand

- potentiate barbiturates, narcotics and benzodiazepines.

DiphenylmethaneDiphenylmethane tranquilizerstranquilizers (hydroxyzine,(hydroxyzine, benactyzine)benactyzine)::

-- depressdepress the respiratory centers in the CNS.-- depressdepress the respiratory centers in the CNS.

-- mm--colinolyticcolinolytic actionaction (cardiovascular and digestive).

- potentiatepotentiate thethe activityactivity ofof barbiturates and opiates.

effectseffects ofof hydroxyzinehydroxyzine →→ amplifiedamplified byby phenothiazinesphenothiazines..



CarbamateCarbamate tranquilizerstranquilizers (ex. meprobamate)

- increase muscle relaxant activity and depress the CNS.
- depress the respiratory centers
- install paralysis of respiratory muscles,- install paralysis of respiratory muscles,
- hypnotics are potentiated.

BenzodiazepineBenzodiazepiness (Diazepam, Chlordiazepoxide)
-- CNSCNS depressants,depressants, andand affectaffect visionvision..
-- PotentiatePotentiate thethe actionaction ofof CNSCNS depressantsdepressants,, with serious

evolution.



AmphetaminesAmphetamines

- powerful CNS stimulants →→ prolonged use of high doses =
installation of exhaustion after the end of the initial stimulation
phase →→ depressiondepression ofof vitalvital centerscenters, due to lower functioning
of the nervous cells.

-- potentiatepotentiate thethe activityactivity ofof tricyclictricyclic antidepressantsantidepressants..

- induceinduce pronouncedpronounced adrenomimeticadrenomimetic hypoactivityhypoactivity (xx100100 timestimes- induceinduce pronouncedpronounced adrenomimeticadrenomimetic hypoactivityhypoactivity (xx100100 timestimes
lower, compared to adrenaline).

PurinicPurinic corticalcortical stimulantsstimulants (ex. caffeine, theobromine,
theophylline)

- HighHigh dosesdoses affectaffect CNS = excitationexcitation



MedullaryMedullary andand bulbarbulbar stimulantsstimulants (ex. strychnine):

-- excitexcitee medullarmedullar reflectivityreflectivity →→ loweringlowering thethe excitabilityexcitability
thresholdthreshold == exaggeratedexaggerated responsesresponses (ex(ex:: seizures)seizures)..

-- blocblocksks intercalarintercalar neuronsneurons in the control of responses.

At thethe levellevel ofof thethe bulbbulb →→ depressiondepression ofof vitalvital centerscenters,

At thethe pripheralpripheral nervesnerves→→ curarizantcurarizant typetype action (due to
decrease of cronaxia).



•• HHematotoxicematotoxic effectseffects



AAntibioticntibioticss::
- in high doses = medulotoxicmedulotoxic mechanism
- in low doses= hematotoxichematotoxicss
ExExampleample::
Chloramphenicol in high doses:
-- depressiondepression of the spinal cord
-- inhibitioninhibition ofof hematopoiesishematopoiesis.

Hematotoxic disorders are recognized by:Hematotoxic disorders are recognized by:
- anemianemiaa (even aplasticaplastic) to: cchhloramloramphphenicolenicol[[11]],, streptomycinstreptomycin,,
- leuleukkopeniopeniaa to chloramphenicol and novobiocin,
- granulocgranulocyytopenitopeniaa and agranulocagranulocyytotosissis to chloramphenicol and
ristocetin
-- thrombocytopeniathrombocytopenia to rifampicin and novobiocin.
-- haemolysishaemolysis may be determined by novobiocin and rifampicin..
[[11]] ChloramphenicolChloramphenicol isis alreadyalready bannedbanned toto veterinaryveterinary useuse inin farmfarm animalsanimals inin ROUROU..



SulphonamidesSulphonamides
haemolysant and methemoglobinisant, hematologic disorders =
medularmedular depressiondepression..
FrequentFrequent haematologicalhaematological disordersdisorders::

-- Leukopenia,Leukopenia,
-- GranulocytopeniaGranulocytopenia
-- thrombocytopenia,thrombocytopenia, manifested clinically by severe anemia..

NitrofuransNitrofurans andand furazolidonefurazolidoneNitrofuransNitrofurans andand furazolidonefurazolidone
-- hematotoxichematotoxicss (thrombocytopenia(thrombocytopenia andand agranulocytosis)agranulocytosis)..

HaemorrhagicHaemorrhagic diathesisdiathesis →→ consecutiveconsecutive toto ususinging furazolidonefurazolidone inin
avicultureaviculture..
BenzodiazepinesBenzodiazepines (eg(eg.. Diazepam,Diazepam, Chlordiazepoxide)Chlordiazepoxide)
-- eosinophilia,eosinophilia,
-- anemiaanemia andand
-- thrombocytopeniathrombocytopenia..



High doses of salicylicsalicylic acidacid inin dogsdogs = anemiaanemia byby suppressingsuppressing
erythropoiesiserythropoiesis, hypotrombinemia and disorders of blood
coagulation.
FollowingFollowing thethe destructiondestruction ofof thethe gastricgastric mucosamucosa = ulcerationulceration andand
haemorrhageshaemorrhages..
IndirectIndirectlyly,, histaminehistamine releaserelease = increaseincrease ofof acidityacidity ++ locallocal
vasodilationvasodilation..
AspirinAspirin = coagulabilicoagulabilityty disordersdisorders inin newbornsnewborns..
PhenacetinPhenacetin (paraaminophenolic derivative) =
methemoglobinemimethemoglobinemiaa (aniline metabolites) →→ SS--hemoglobinhemoglobin =
PhenacetinPhenacetin (paraaminophenolic derivative) =
methemoglobinemimethemoglobinemiaa (aniline metabolites) →→ SS--hemoglobinhemoglobin =
haemolytichaemolytic anemiaanemia..
- in enzyme deficient subjects (glucose-6-phosphate
dehydrogenase):
methemoglobinemimethemoglobinemia,a, massivemassive hemolysis,hemolysis, eveneven exituexituss..

ParacetamolParacetamol == phphenacetinenacetin, but the methemoglobinisant action
is 2-3 times lower.
phenylbutazonephenylbutazone iin excess = haemorrhages,haemorrhages, reactivationreactivation ofof
stomachstomach ulcers,ulcers, haematologicalhaematological disordersdisorders..



•• DermatotoxicDermatotoxic effectseffects



SulphonamidesSulphonamides after a long time use (1-2 weaks):
-- intenseintense pruritus,pruritus,
-- erythema,erythema,
-- exfoliatedexfoliated dermatitis,dermatitis,
-- angioneuroticangioneurotic oedemaoedema ((especiallyespecially petechialpetechial andand purpuric)purpuric)

which,which,
-- cancan givegive seriousserious anaphylacticanaphylactic reactionsreactions..
MeprobamatMeprobamate,e, determines, in increased doses:
-- AllergicAllergic manifestationsmanifestations..-- AllergicAllergic manifestationsmanifestations..
MorMorphphininee determines
-- eruptions,eruptions, urticaria,urticaria, prurituspruritus..
AspirinAspirin determines:
-- hypersensitivityhypersensitivity andand skinskin reactions,reactions, ooedemedemaa etc.
AminophenazoneAminophenazone andand phenylbutazonephenylbutazone produce, in increased

doses:
CutaneousCutaneous allergicallergic manifestationsmanifestations..



•• HepatotoxicHepatotoxic effectseffects



AntibioticAntibioticss actact hepatotoxichepatotoxic throughthrough mechanisms of:
-- cytolysiscytolysis (e(e..gg.. oxitetracoxitetracyyclinecliness,, clortetracclortetracyyclinecliness))
-- steatosissteatosis (e(e..gg.. tetracyclines)tetracyclines) oror
-- cholestaticcholestatic (streptomycin,(streptomycin, rifampirifampicincin,, tetracycline)tetracycline)..

AArsanilicrsanilic acidacid,,
A chemotherapeutic usedused inin enteropathyenteropathy inin pigspigs andand poultrypoultryA chemotherapeutic usedused inin enteropathyenteropathy inin pigspigs andand poultrypoultry
- Produces even at slightly increased therapeutic doses (300300--
400400 mg/kgmg/kg fodder)fodder) masivemasive hepatotoxichepatotoxic effectseffects..

chemotherapeuticschemotherapeutics inin increasedincreased dosesdoses:
- enteritis,enteritis, paresisparesis andand eveneven paralysisparalysis inin pigspigs..
TranquilizingTranquilizing carbamatescarbamates (ex. Meprobamate):
- may affect morphomorpho--functionallyfunctionally thethe hepatichepatic tissuetissue.



DiazepamDiazepam (benzodiazepine)(benzodiazepine)

produces hepatichepatic disordersdisorders, initially weak, which increase in
the case of repeated treatments with high doses.

Salicylic acid is dangerous to administrate to:

- catscats,, species in which determines toxictoxic hepatitishepatitis and gastricgastric
lesionslesions (e.g.: doses of 30 mg/kgbw, several days = in over 5050%%
of individuals, toxic hepatitis).
lesionslesions (e.g.: doses of 30 mg/kgbw, several days = in over 5050%%
of individuals, toxic hepatitis).

PhPhenacetinenacetin andand paracetamolparacetamol, in increased doses and a long
period of time: - produceproduce hepatichepatic necrosysnecrosys (after a serious
evolution).

AminoAminophphenazonenazonee and phphenilbutazoneenilbutazone can become:

-- hepatotoxichepatotoxic andand cancan causecause biliarybiliary stasisstasis,, cholestaticcholestatic icterusicterus..



•• Toxic respiratory effectsToxic respiratory effects



Hypnotics,Hypnotics, in increased doses, may induce:
-- HypoventilaHypoventilationtion progressingprogressing toto apneapneaa..
ChangesChanges inin thethe respiratoryrespiratory physiologicalphysiological parametersparameters can trigger:
- bronchitisbronchitis andand bronchopneumoniabronchopneumonia..
- in newbornsnewborns respiratory disorders are alwaysalways seriousserious.
PhenotiazinesPhenotiazines can:
-- DepressDepress thethe respiratoryrespiratory nervousnervous centralcentral ssystemystem and
-- induceinduce tracheotracheo--bronchialbronchial paralysisparalysis..-- induceinduce tracheotracheo--bronchialbronchial paralysisparalysis..
NarcoticNarcotic analgesicsanalgesics::
-- deprdepressess thethe respiratoryrespiratory centerscenters from the physiological

stimulant (CO2) and
-- ProduceProduce bronchialbronchial musclemuscle spasmspasm, often followed by exitusexitus..



•• NephrotoxicNephrotoxic effectseffects



Approximately 4040%% of the antibiotics (e.g. oligosaccharides and
polypeptides) have nephrotoxic effects.

They achieve renalrenal concentrationconcentration of 1010--5050 timestimes higherhigher thenthen thethe
usualusual bloodblood concentrationconcentration,, andand thusthus affectaffect glomerularglomerular
ultrafiltrationultrafiltration andand tubulartubular resorptionresorption..

More frequent clinicalclinical manifestationsmanifestations are:

-- albuminuriaalbuminuria andand

-- cylindruriacylindruria..-- cylindruriacylindruria..

-The highest nenephphrotoxicitrotoxicityy from the antibiotics is caused by:
kanamycin,kanamycin, neomycin,neomycin, bacitracin,bacitracin, gentamicingentamicin andand polymyxinpolymyxin..

RenalRenal disordersdisorders caused by sulphonamidessulphonamides are recognized by
severesevere coliccolic consecutiveconsecutive nephronnephron damagedamage (tubular lesions)

ParaPara clinically,clinically,

- The nephrotoxic effects produced by sulphonamides can be
identified by: haematuria,haematuria, crystalluriacrystalluria andand albuminuriaalbuminuria..



BarbiturateBarbiturate derivativesderivatives induce:
- Renal failure, resulting dehydration and shock, death through →→
respiratoryrespiratory arrestarrest (in 11--33 daysdays after administrations).
WhenWhen evolutionsevolutions are longer = pulmonary complications.
- In subjects with renal disorders (manifested hormonally) =
urinary retention.
MorphineMorphine andand opiumopium ::
decrease diuresis by stimulating the antidiuretic hormone release.
SalicylicSalicylic acidacid derivativesderivatives determine:
-- fluidfluid andand electrolyteelectrolyte imbalanceimbalance ++ metabolicmetabolic acidosisacidosis (and the-- fluidfluid andand electrolyteelectrolyte imbalanceimbalance ++ metabolicmetabolic acidosisacidosis (and the
appearance of ketones by disrupting the cycle of carboxylic acids)
and installation of functional renal failure.
PhPhenacetinenacetin:: nephrotoxicnephrotoxic effectseffects in long term treatments:
-- InterstitialInterstitial nephritis,nephritis,
papillarypapillary necrosis,necrosis,
pyelonephritispyelonephritis ((irritationirritation producedproduced byby metabolitesmetabolites inin thethe

glomerulusglomerulus))..
AbacterianAbacterian nneephphritritisis,, byby associatingassociating thethe bacterialbacterial factorfactor →→
bacterianbacterian nneephphritritisis..



•• CardioCardio--circulatory toxicitycirculatory toxicity



BBarbiturarbituratesates cancan induceinduce::

- tachycardia,tachycardia, hypotensionhypotension even (in serious forms) tensiontension
failurefailure andand shockshock (subsequent toto hypoxiahypoxia).

In general anesthesia, besides hypotension and
thrombophlebitis →→ extensionextension ofof hypnotichypnotic actionaction..

MM--colinolcolinolyyticticss andand alfaalfa--adrenoladrenolyyticticss in excess→→ tachycardia and
finally, hhyypotensionpotension..

Also occurs acute respiratoryrespiratory failurefailure (consecutive to hipoxia
due to inhibition of mitochondrial oxido-reductions.

DiphenylmethaneDiphenylmethane tranquilizerstranquilizers in associations with
dicumarinic anticoagulants = bleeding,bleeding, hypotensionhypotension andand
tachycardiatachycardia..

CarbamateCarbamate tranquilazerstranquilazers can become cardio-vascular toxics:

- ThroughThrough arterialarterial hypotensionhypotension..



•• AntidotismAntidotism



TheThe sumsum ofof thethe measuresmeasures usedused toto annihilateannihilate toxinstoxins thatthat enteredentered
thethe body,body, asas wellwell asas theirtheir effectseffects..

Substances used in combating the toxic effects = antidotantidoteses..

These can be: aa singlesingle substancesubstance or aa mixturemixture, their action is
based on the incompatibilities that are established in relation
with the toxic substances.

Depending on their specificitspecificityy toto thethe toxicstoxics, antidotes can be:Depending on their specificitspecificityy toto thethe toxicstoxics, antidotes can be:

-- generalgeneral - withwith widewide rangerange ofof actionaction,, used when the substance
thatthat causedcaused ththee intoxicationintoxication isis notnot knownknown preciselyprecisely;;

-- specialspecial (specific)(specific) - wellwell establishedestablished forfor eacheach toxictoxic substancesubstance and
which are used wheneverwhenever thethe naturenature ofof poisoningpoisoning isis knownknown..



•• Idiosyncratic adverse reactionsIdiosyncratic adverse reactions



IdiosyncraIdiosyncrasysy (idios(idios == ownown;; sincrazissincrazis == interference,interference, mixture,mixture, blend,blend,))

CorespondsCoresponds toto congenitalcongenital intoleranceintolerance, characterized by
qualitativelyqualitatively changedchanged rresponsesesponses followingfollowing thethe administrationadministration ofof
aa particularparticular drugdrug..

VarVariiationsations ofof intoleranceintolerance areare thethe expressionexpression ofof biologicalbiological
dissipationdissipation

idiosyncrasyidiosyncrasy waswas mistakenlymistakenly comparedcompared withwith drugdrug allergyallergy but,but, ininidiosyncrasyidiosyncrasy waswas mistakenlymistakenly comparedcompared withwith drugdrug allergyallergy but,but, inin
thethe casecase ofof idiosyncrasyidiosyncrasy,, oneone doesdoes notnot havehave toto dealdeal withwith
antigenantigen--antiantibodybody typetype ofof allergicallergic reactionsreactions butbut withwith onesones withwith
somesome degenerativedegenerative somaticsomatic propertiesproperties::

In this way is reached a reacreactiontion toto aa drugdrug, even from itsits firstfirst
administrationadministration and notnot afterafter a sensitization (allergy).

TheThe symptomessymptomes of idiosyncratic intoxication areare differentdifferent fromfrom
thethe allergyallergy typetype onesones..



This incompatibility is due to somesome geneticgenetic particularities,particularities, most
often due to enzymeenzyme deficienciesdeficiencies.. These may interfere metabolicmetabolic
degradationdegradation of the drugs

ExExampleample::

NNitrofurantoinitrofurantoin →→ haemolytic anaemia (glucose-6-phosphate
deficiency in red blood cells).
NNitrofurantoinitrofurantoin →→ haemolytic anaemia (glucose-6-phosphate
deficiency in red blood cells).

SuccinylcholineSuccinylcholine →→ apnea, animals with "atypical" plasma
cholinesterase.

BecauseBecause ofof this,this, thethe inactivationinactivation ofof curcurareare forfor eegg.. isis slow,slow,
threateningthreatening thethe lifelife ofof thethe animalanimal..



The best known example for installation of idiosyncratic effects
is in:

youngstersyoungsters (prematures, newborns) →→ toxictoxic effectseffects,, eveneven fatal,fatal,
due to ontogenicontogenic absenceabsence ofof somesome enzymesenzymes when
administering sulfonamides (hepatocellular icterus) andadministering sulfonamides (hepatocellular icterus) and
chloramphenicols (“Grau(“Grau syndromesyndrome”” inin animalsanimals andand humans→humans→
lethal cardiocardio--circulatorycirculatory collapsecollapse).



•• Drug allergyDrug allergy



ActiveActive substancessubstances, even if they areare notnot allergensallergens,, maymay causecause
allergicallergic reactionsreactions..

The reactions will be mediatemediatedd byby humoral antibodies (Ig)(Ig)
whichwhich willwill leadlead toto antigenantigen –– antiantibodybody reactionsreactions..

ActuallyActually isis anan alteredaltered responseresponse toto thethe drugdrug asas aa resultresult ofof priorprior
exposureexposure andand involvesinvolves immunologicalimmunological mechanismsmechanisms..

AllergicAllergic reactionsreactions are caused by drugs with protein structureAllergicAllergic reactionsreactions are caused by drugs with protein structure
and also by compounds that cancan couplecouple proteins and which can
trigger antigen-antibody type reactions.

ExampleExample::

-- penicilamicpenicilamic acidacid cancan couplcouplee withwith peptidespeptides,

-- sulphonamidessulphonamides,, dextrandextranss may trigger allergic reactions duedue toto
thethe formationformation ofof complexescomplexes withwith proteinsproteins..



Drugs act like a haptenhapten thatthat couplescouples withwith thethe body'sbody's ownown
albuminalbumin andand actsacts likelike anan antigenantigen..

The process can occur at the surface of:

-- erythrocytes,erythrocytes,

-- plateletplatelet andand

-- granulocytes,granulocytes, in this case, the haptenhapten (by coupling)-- granulocytes,granulocytes, in this case, the haptenhapten (by coupling)
transformtransforminging aa componentcomponent ofof thethe membranmembranee intointo anan antigenantigen..

This, in its turn, stimulstimulatesates thethe productionproduction ofof antibodiesantibodies that
persist forfor aa longlong timetime..

This means that the body retains the ability in the case of aa
newnew contactcontact withwith thethe haptenhapten toto iinstantlynstantly synthesizesynthesize antibodiesantibodies..



IfIf thethe administrationadministration ofof thethe haptenhapten isis continuedcontinued ((reexposurereexposure),), itit
willwill connectconnect backback toto thethe cellcell surfacesurface andand formform thethe antigenantigen thatthat
willwill reacreactt withwith thethe antiantibodybody ((ThisThis combinationcombination atat cellcell surfacesurface →→
cellcell lisyslisys))..

Instead of primary hapten in the reaction can enter alsoInstead of primary hapten in the reaction can enter also
modifiedmodified activeactive substancessubstances oror theirtheir metabolitesmetabolites,, responsibleresponsible
forfor:: allergyallergy toto aa medicationmedication groupgroup (ex(ex:: sulfonamides,sulfonamides,
betalactams,betalactams, benzothiadiazinbenzothiadiazin etcetc..))..

In veterinary medicine drug allergy is installed after ttopicalopical
applicationapplication,, afterafter pp..oo.. aadministrationdministration,, rarelyrarely postpost--injectioninjection (but(but
muchmuch moremore serious)serious).



reactions = histamine and serotonin release are known after:

-- appearappear onlyonly inin aa partpart ofof individualsindividuals;;

-- thethe responseresponse ofof thethe bodybody isis inin thethe formform ofof severesevere reactionsreactions ((eveneven
inin lowlow dosesdoses ));;

-- thethe recordedrecorded reactionsreactions areare differentdifferent fromfrom thethe possiblepossible usualusual
effectseffects

-- therethere isis anan initialinitial period,period, precedingpreceding aa violentviolent reactionreaction;;-- therethere isis anan initialinitial period,period, precedingpreceding aa violentviolent reactionreaction;;

--paraclinicalparaclinical maymay revealreveal:: circulatingcirculating antibodiesantibodies inin previouslypreviously
sensitizedsensitized animalsanimals;;

--patchpatch--testtestss cancan demonstratedemonstrate positivepositive reactionsreactions toto thethe testedtested
drugsdrugs (ex(ex:: scarificationscarification testtest forfor penicillinpenicillin highlightshighlights anaphylacticanaphylactic
hypersensitivityhypersensitivity inin lleisureeisure species)species)..
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Cristina)Cristina) M P P  ALERGICĂ A AC M A ACCristina)Cristina)

SymptomsSymptoms associatedassociated withwith allergicallergic reactionreaction may occure:
-- immediatelyimmediately oror
-- afterafter 77--1414 daysdays (serum diseases with hyperthermia, arthritis, glomerulonephritis
etc., as a result of a disparitydisparity between the amounts of antigen and antibody).



ClinicallyClinically andand paraclinicallyparaclinically drug allergy is identified by :

-- skinskin rashrash
-- iitchingtching andand hives,hives,
-- aasthmaticsthmatic phenomena,phenomena,
-- hhaematologicalaematological changes,changes,-- hhaematologicalaematological changes,changes,
-- oeoedemadema (Angioneurotic)(Angioneurotic)
-- ffebrileebrile reaction,reaction,
-- aanaphylacticnaphylactic shock,shock,
-- ddermatitisermatitis (delayed(delayed allergicallergic reactions)reactions)



The majority of allergic sensitization reactions to antibiotics = a
consequenceconsequence ofof impuritiesimpurities in the manufacture of antibiotics and
the specific toxicity of antibiotics and of the compounds in
decomposition.

ReactionsReactions toto antibioticsantibiotics occuroccur quickly,quickly, inin 1010--3030 minmin afterafter
administrationadministration..
ReactionsReactions toto antibioticsantibiotics occuroccur quickly,quickly, inin 1010--3030 minmin afterafter
administrationadministration..

anaphylacticanaphylactic shockshock →→ treatedtreated withwith::
-- Antihistamines,Antihistamines,
-- Cortisone,Cortisone,
-- OxygenOxygen andand
-- NoradrenalineNoradrenaline (i(i..vv..))..



CertainCertain pharmaconspharmacons cancan causecause serumserum diseasedisease ((exex.. alfaalfa--metilmetil--

Dopa)Dopa) ((reactionsreactions,, thethe immediateimmediate andand thethe delayeddelayed one,one, areare

similarsimilar toto thosethose causedcaused byby allergensallergens:: albumin,albumin, pollenpollen etcetc..))..

InIn thethe subcategorysubcategory ofof serumserum diseasedisease ::

-- skinskin reactionsreactions consequenceconsequence ofof photosensitisationphotosensitisation oror-- skinskin reactionsreactions consequenceconsequence ofof photosensitisationphotosensitisation oror

-- ofof hematopoetichematopoetic system,system,

-- feverfever oror allergicallergic arthritisarthritis..



Medications frequently responsible for allergic reactions in veterinary medicine
((SSintezăinteză CristinaCristina))

Medicamentul Manifestarea clinică /

paraclinică

Mecanismul

Aspirina Urticarie generalizată, edem

angioneurotic

Prin anticorpi IgE

angioneurotic

Penicilinele Şoc anafilactic, anemie

hemolitică

Prin anticorpi IgE,

IgE/IgG

Digitoxina, Novobiocina,

Chinina

Trombocitopenie IgE / IgG

Aminofenazona,

Ampicilina, sulfamidele

Agranulocitoză, exantem

morbiliform

Tip celular

Săruri de argint sau aur Eritrodermie, febrilitate Tip celular



•• Drug photoallergiesDrug photoallergies



PhPhotoalotoalllergergyy::
all photosensitivity reactions appearing in a conflict of phophototo--
antigenantigen oror phphotooto--alergenalergen –– phphotooto--antiantibodybody..

After Longhin, formation of photo-allergens is influnced by:

11.. substancessubstances havehave differentdifferent chemicalchemical compositioncomposition andand havehave::
animal,animal, vegetal,vegetal, mineralmineral andand pharmaceuticalpharmaceutical originsorigins..

22.. TheThe mechanismmechanism ofof skinskin photophoto--sensitisationsensitisation isis:: photodynamicphotodynamic22.. TheThe mechanismmechanism ofof skinskin photophoto--sensitisationsensitisation isis:: photodynamicphotodynamic
andand photophoto--allergicallergic..

PhotoreactivePhotoreactive substancessubstances
Are complexcomplex substancessubstances thatthat increaseincrease skinskin reactivityreactivity toto UVUV oror
visiblevisible radiationradiationss ((betweenbetween 29002900––79007900 Å)Å)..



•• GenerallyGenerally,, moleculesmolecules thatthat areare capablecapable toto induceinduce
photosensitivityphotosensitivity areare ableable toto absorbabsorb energyenergy fromfrom::

-- photonsphotons (high)(high)

-- UVUV--radiationradiation andand

-- vvisibleisible radiationradiation ((duedue toto selectiveselective absorptionabsorption ofof radiationradiation,,
manymany ofof themthem beingbeing coloredcolored))..

•• TheThe majoritymajority ofof substancessubstances havehave aa structurestructure ofof threethree•• TheThe majoritymajority ofof substancessubstances havehave aa structurestructure ofof threethree
benzenebenzene ringsrings arrangedarranged linearlinearlyly ((thosethose orderedordered iinn anglesangles
havehave moremore reducedreduced activityactivity)) and MWMW == 310310 --430430..

• Many areare fluorescentfluorescent and cancan formform easilyeasily freefree radicalsradicals..

• some are:

-- contactcontact allergensallergens (cause(cause contactcontact dermatitis),dermatitis), othersothers

-- areare carcinogeniccarcinogenic..

• Some (the photodynamic ones) cancan killkill fungalfungal culturescultures (ex:
Candida albicans) by photoxicphotoxic processesprocesses..



PhotoallergicPhotoallergic reactionsreactions havehave asas mainmain featuresfeatures thethe followingfollowing:

-- areare individualindividual,,

-- occuroccur inin animalsanimals withwith lighterlighter hairhair andand skinskin;;

-- reactionsreactions dodo notnot occuroccur atat thethe firstfirst irradiation,irradiation, butbut afterafter
successivesuccessive exposuresexposures;;successivesuccessive exposuresexposures;;

-- tthehe incubationincubation periodperiod isis forfor aa fewfew daysdays;;

-- eruptionseruptions occuroccur awayaway fromfrom thethe irradiatedirradiated areaarea,, asas outbreaksoutbreaks ofof
eczemaeczema oror urticariurticariaa (without(without residualresidual pigmentation)pigmentation)..



The main substances thatThe main substances that areare recognizedrecognized asas photophoto--allergenallergens s ((SSyyntentesissis CristinaCristina))

Externe

Bitionolul, eozina, gudroanele, hexaclorfenul, lavanda, plantele din familia

Umbelifere şi Rutacee care conţin furocumarine (angelica, bergamotul,

căpşunile, coada şoricelului, frăsinelul, morcovul, muştarul, păstârnacul,

mărarul, mohorul, păpădia, pătrunjelul, pintenul cocoşului, portocalul,

rapiţa, sunătoarea, teiul, troscotul, ţelina, volbura, etc), rivanolul,

e 
ex

og
en

e

rapiţa, sunătoarea, teiul, troscotul, ţelina, volbura, etc), rivanolul,
tripaflavina, sulfamidele, uleiurile volatile, vanilia.

S
u

b
st
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ţe
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x
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e

Interne

Acridina, albastrul de metilen, antihistaminicele de sinteză (fenergan,
romergan), antipirina, argintul, atebrina, aurul, barbituricele, chinina,

chinidina, fenocumarinele, fenotiazinicele, griseofulvina, hematoporfirina,

neoxazolul, PAS – sodic, sulfacetamida, sulfadiazina, sulfamerazina,

sulfametinul, sulfanilamida, sulfapiridina, tetraciclinele,

Substanţe

endogene

Rezultă din metabolismul viciat (dintre care cele mai numeroase sunt

porfirinele şi derivaţii indolici)



•• Mutagenic, teratogenic type reactionsMutagenic, teratogenic type reactions



Some a.u.v. drugs can cause permanent mutations.Some a.u.v. drugs can cause permanent mutations.

These cancan interfereinterfere withwith::

-- DNADNA replicationreplication oror

-- chromosomalchromosomal configurationsconfigurations (teratogenic)(teratogenic)

ExExampleample::ExExampleample::

-- alkylatingalkylating agentsagents →→ mutagenicmutagenic effectseffects duedue toto:: alterationalteration ofof thethe
nitrogenousnitrogenous basesbases oror byby crackingcracking thethe chromosomeschromosomes..

- There are many drugs, that given to pregnant animals:
pyrimidone, phenytoin, fenitoin, CBZ, PBZ, ABZ in ruminants
may cause fetalfetal malformationsmalformations especially in the firstfirst partpart ofof
gestationgestation..



TheseThese malformationsmalformations areare translatedtranslated throughthrough ::

-- fetalfetal growthgrowth retardationretardation;;
-- absenceabsence ofof thethe softsoft palate,palate,-- absenceabsence ofof thethe softsoft palate,palate,
-- hydrocephalushydrocephalus
-- minorminor oror seriousserious malformationsmalformations andand eveneven embryonicembryonic deathdeath;;
-- extremityextremity malformationsmalformations (shortening(shortening ofof thethe bones)bones)
-- skeletalskeletal abnormalitiesabnormalities..



TeratogenicTeratogenic reactionsreactions inin animalsanimals have been described
for:

-- CNSCNS inhibitors,inhibitors,
-- ImmunosupressantsImmunosupressants (antifolics)(antifolics)
-- AntivitaminsAntivitamins (K),(K),
-- Phenothiazines,Phenothiazines,
-- DiazepamDiazepam andand chlordiazepoxide,chlordiazepoxide,
-- MorphineMorphine-- MorphineMorphine
-- HeroinHeroin
-- Meperidine,Meperidine,
-- MethadoneMethadone
-- Glucocorticoids,Glucocorticoids,
-- AntibioticsAntibiotics (streptomycin,(streptomycin, tetracycline)tetracycline) etcetc..
-- sulphonamidessulphonamides



•• CCarcinogen arcinogen aadverse reactionsdverse reactions



Some substances can promote the proliferation of cancerous Some substances can promote the proliferation of cancerous 
processprocess

They can actThey can act::
-- either at the site of injectioneither at the site of injection
-- eeither in the digestive tractither in the digestive tract,,in the casein the case ofof pp..oo.. administration,administration,
-- eeither systemically.ither systemically.

Cancer Cancer in animals can be caused byin animals can be caused by: : Cancer Cancer in animals can be caused byin animals can be caused by: : 
-- alkylating agents,alkylating agents,
-- organochlorinated products,organochlorinated products,
-- urethane, etc.urethane, etc.
-- pphenacetin (ureters and bladder cancer)henacetin (ureters and bladder cancer)
-- pphenylbutazone henylbutazone (( leukemialeukemia))..



•• Tolerance (habituationTolerance (habituation)) adverse reactionsadverse reactions



ToleranceTolerance (habituation)(habituation)

AA reducedreduced sensibilitysensibility to some drugs requires ththee increaseincrease ofof
thethe dosedose forfor obtainingobtaining thethe samesame therapeutictherapeutic effecteffect,, asas
anotheranother individualindividual whowho receivedreceived thethe usualusual dosedose..

The change that occurs is ofof phphararmacokineticmacokinetic naturenature..The change that occurs is ofof phphararmacokineticmacokinetic naturenature..

The incriminated drug willwill notnot reachreach thethe receptorsreceptors or thethe
targgetedtarggeted tissuestissues inin activeactive concentrationsconcentrations,, identifiableidentifiable byby
clinicalclinical effecteffect



tolerancetolerance may be divideddivided inin::

-- congenital,congenital,
is connected to species (ex: rabbit’s insensitivity to
atropine (Atropa belladonna) due to the capacity of
atropine-specific esterases to metabolize the alkaloid);

-- acquiredacquired-- acquiredacquired
- is the result of repeated administrations which will lead, in

time, to minor pharmacodynamicpharmacodynamic responsesresponses..
Generally, in the case of the second type of drug tolerance,
thethe decreaseddecreased effecteffect is due to:

-- decreasedecrease inin receptorreceptor responsiveness,responsiveness,
-- oror toto thethe interferenceinterference ofof somesome enzymaticenzymatic systemssystems..



InIn animalsanimals,, this type of adverse reaction can be identified in:

-- sympathomimeticsympathomimetic aminesamines (e(e..gg..,, ephedrine),ephedrine),
-- cholinergiccholinergic vasodilatorsvasodilators
-- hypertensivehypertensive medicationmedication etcetc..
In this situations tatacchhyphyyphylaxilaxiss waswas installedinstalled (tachis(tachis == fastfast,, phylaxysphylaxys ==

protecprotectiontion)) == rapidrapid tolerancetolerance.protecprotectiontion)) == rapidrapid tolerancetolerance.

This type of tolerance isis thethe resultresult ofof::
- Rapid development of responsivenessresponsiveness byby diminishingdiminishing thethe
effectseffects withinwithin minutminuteses -- hourshours afterafter repeatedrepeated administrationsadministrations..

The mechanism of tachyphylaxis in veterinary medicine isis stillstill
underunder study,study, fullyfully knownknown beingbeing onlyonly inin experimentalexperimental casescases..



Another type of gained tolerance is :

MMitridatismitridatism

has been identified in individuals which were treattreateded forfor aa longlong
periodperiod ofof timetime withwith atropineatropine,, arsenicarsenic derivativesderivatives etc.

ChangChanginging thethe routeroute ofof administrationadministration leadsleads toto thethe lossloss ofof thisthis
capacitycapacity..

In human medicine crosscross--tolerancetolerance inin knownknown (exex:: etilicetilicss
becomebecome lessless sensitivesensitive toto narcoticsnarcotics). Probably this phenomenon
exists in veterinary medicine too, but there weren’t recorded
many alerts,yet.



•• Pharmacodependence Pharmacodependence 



AfterAfter WHOWHO isis::

”” ComplexComplex medicalmedical conditioncondition,, psychologicalpsychological,, sometimessometimes
physical,physical, resultingresulting fromfrom thethe interactioninteraction betweenbetween thethe livingliving
organismorganism andand aa drugdrug substancesubstance,, characterizedcharacterized byby
behavioralbehavioral changeschanges andand otherother reactionsreactions thatthat requirerequire
continuouscontinuous oror periodicperiodic administrationadministration ofof thethe substancesubstance,, forfor
thethe purposepurpose ofof findingfinding thethe psychologicalpsychological effectseffects andand
sometimessometimes toto avoidavoid thethe morbidmorbid conditioncondition resultingresulting fromfromsometimessometimes toto avoidavoid thethe morbidmorbid conditioncondition resultingresulting fromfrom
deprivationdeprivation””..

This condition can often be accompaniedaccompanied by a stastatete ofof
tolerantolerancece,, samesame individualindividual maymay bebe dependentdependent onon severalseveral
drugsdrugs..

RepeatedRepeated adminstrationadminstration,, withwith thethe tendencytendency toto overcomeovercome
thethe usualusual dosesdoses maymay causecause aaddictionddiction oror eufomaniaeufomania..



ThisThis typetype ofof adverseadverse reactionreaction doesdoes notnot existexist inin veterinaryveterinary
medicinemedicine,, onlyonly inin animalsanimals speciallyspecially trainedtrained toto identifyidentify drugsdrugs
((dogsdogs andand pigspigs)) or more rarely in horseshorses dopeddoped forfor competitioncompetition..

It seems that toleranceolerance andand dependencedependence (opiates,(opiates, morphines)morphines) isis
duedue toto retrograderetrograde inhibitioninhibition ofof thethe synthesissynthesis oror releaserelease ofof
endorphinsendorphins..

ToleranceTolerance == endorphinendorphin deficiencydeficiency ((thatthat willwill leaveleave aa growinggrowing
numbernumber ofof freefree receptorsreceptors thatthat willwill attachattach opiates)opiates)..

when administrationadministration isis suddenlysuddenly suppressedsuppressed == withdrawalwithdrawal
syndromesyndrome..
In connection with this fact a hypothesys was issued, somesome
individualsindividuals areare predisposedpredisposed toto opiateopiate hahabbitit, preciselyprecisely duedue toto
geneticgenetic deficiencydeficiency inin endorphinendorphin



PhPharmacoarmaco--tthheessauriosmoauriosmosissis is also considered a side effect

it consists in the accumulation of drugs in tissues for extended
periods of time ((monthsmonths -- yearsyears)),, which cancan exerciseexercise oror notnot
seriousserious effectseffects and injuries:: haemorrhage,haemorrhage, sclerosis,sclerosis, tumours)tumours)..

In general, in animals the locations are :

-- adiposeadipose tissuetissue (eg(eg organochlorinatedorganochlorinated insecticides)insecticides)

-- skinskin andand appendagesappendages (eg,(eg, arsenic,arsenic, sulfur,sulfur, etcetc..))

-- kkidneyidney (eg(eg salts,salts, especiallyespecially ofof calcium),calcium),-- kkidneyidney (eg(eg salts,salts, especiallyespecially ofof calcium),calcium),

-- thethe reticuloendothelialreticuloendothelial systemsystem inin thethe liverliver andand spleenspleen (eg(eg
saltssalts ofof heavyheavy metals,metals, saltssalts ofof gold,gold, iron,iron, PVPPVP etcetc..)) andand lessless
frequentlyfrequently

-- centralcentral nervousnervous systemsystem (e(e..gg..,, phenytoin)phenytoin)..

ToTo alkaloidsalkaloids,, habithabit isis installedinstalled byby enhancingenhancing thethe possibilitiespossibilities ofof
organismsorganisms toto inactivateinactivate ((usualusual throughthrough oxidationoxidation)) thethe
substancesubstance..
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