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< Allergic diseases: feline asthma, canine &
feline atopic dermatitis, rhinitis...

«=Bronchodilators: aminophylline, f-agonists
«=H,-antihistamine drugs

<+Cetirizine, cyproheptadine, diphenhydramine
= Glucocorticoids: dexamethasone, prednisolone
=lmmunosuppressants # & Fr | #|

<+Cyclosporin A (CsA)#% 3 %
«=Immunotherapeutics: anti-IL-31 mAb

o T- nhibi | CsA+i F) %
» T=cell inhibitor § K

< In human medicine

«Prevent graft rejection ] ' L S
«Treat autoimmune disorders '
<Rheumatoid arthritis o 1 33 4 s

<keratoconjunctivitis sicca (iz |+ & &%)
<Early treatment of type one diabetes

«=2/3 of early diabetic children reduced
insulin treatment after CsA treatment

«=Mechanism: CsA interferes with anti-
islet cell autoimmune process




Structures of Immunosuppressants
Used for Atopic Dermatitis

Tacrolimus (FK506) Pimecrolimus Cyclosporin A (CsA)

MW: 800 " ¢ MW: 810 MW: 1202
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Originally isolated
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e Derived from
from 4& 7 Ascomycin o
Streptomyces (FK520) Tolypocladium inflatum

tsukubaensis

Isolated from E 7

T Cell Activation Signaling Pathway

| 11

Nucleus
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CsA Mechanism of Action

TcR

Cell membrane

CyP - Cyclophilin CaN - Calcineurin
T Ca
¥ NF-ATc-®

CsA Dephophorylation
CyP

CsA

- NF-ATc/
NF-ATn <7

Nucleus IL-2 gene promoter
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Calcineurin Inhibitors

+ CsA, FK506, pimecrolimus & sirolimus
(rapamycin)
<+ Mechanism of action
= Bind to cytoplasmic immunophilins
« Cyclophilin (CsA), FK binding protein

«=Resultant complexes inhibit calcineurin (a
cytoplasmic phosphatase)

«Calcineurin activates Nuclear Factor of
Activated T-cell (NF-AT)

12




Use of CsA in Animals

<« Major indication: topical treatment of

keratoconjunctivitis sicca (iz |+ & &% %)

«=Immune-mediated lacrimal adenitis

«0.2% in petroleum-corn oil ointment
<+ Autoimmune- & immune-mediated

disorders in cats & dogs

«Atopic dermatitis

«=Perianal FistulafLFoEE

«=Glomerulonephritis
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Optimmune®- Cyclosporine Ointment

’:’ U S F DA a p p rova I For ophthalmic use in dogs only. NODC 0081-1088-01 Slarila
,:, I n d i cati o n s OPtimmune® (0.2% Cyclosporine, USP)

Ophthalmic Ointment

«=Dogs

«=For the management of chronic
keratoconjunctivitis sicca (KCS) and chronic
superficial keratitis (CSK)

«=Apply a 1/4 inch strip of ointment to the
affected eye(s) every 12 h

«=Place ointment directly on cornea or into the
conjunctival sac

Animal Health

14




Atopica®- Cyclosporine s ..~ -
Oral Solution ==

<+ US FDA approval
<+ Indications
«=Cats & dogs
= Control atopic dermatitis
<+ 5 mg/kg/day for 30 days - every
other day or twice per week
<+ Lower doses used in cats & dogs
=Acts as an immunomodulator
= Fewer side effects than in humans

15

CsA Side Effects

<+~ Human patients

«Severe nephrotoxicity (25-75%)
<+ The major drawback with the drugs

«=Hepatoxicity (up to 50% of patients)
«=Neurotoxicity: tremors
«Viral infections

« Canine patients with atopic dermatitis
«=Gl: vomiting (30%), diarrhea (20%)

16




FK506 (Tacrolimus )

<+ 10-100 times more potent than CsA
<~ Human medicine

«=Systemic administration for heart,
kidney & liver transplantation

«=Topical ointment for treatment of
atopic dermatitis

«=0Ophthalmic emulsion for
keratoconjunctivitis siccaiz |+ & 25 %
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« Lokivetmab (Cytopoint®)

= H R (MAD)ih2 - 5 o Y R F K
« Bedinvetmab (Librela™), Frunevetmab

(Solensia™)

«=mAb against canine NGF > 2+ f% M & L B R/
<« Pimobendan & % 4z_: * @5 B % B
« Interferon omega & 5. & &

®* ;ﬁ\;»;1 LIS VN 9\.)3,1‘;}?35 ﬂ%ﬁ;'fi’% Ng

%6 5 fi# (FELV) ~ 7€ %5 4 (FIV)
o R0 FEFEEH
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Lokivetmab (Cytopoint®)

<« An immunotherapeutic used to treat canine
atopic dermatitis

<« Approval: 2016 US, 2017 EU, 2020 Taiwan

< A canininized mAb of the IgG class (1gG,)
against canine IL-31

+ SC 2 mg/kg per 4-8 weeks
<+ Bioavailability: 30-100%

@ T4t 7-10 days e
< Metabolism: similar as endogenous Ig >

19

Immunological Mechanism

' Allergen

< Major source

of IL-31 / //ﬂ//

=Th2 cells R g R SSERA
. . Dendritic Cells
«=Eosinophils NV 4& Mast Cells
. &
«Basophils & - »

mast cells
/"\\ .‘ .
@.@ — .:';, ;-
https://www.frontiersin.org/articl
es/10.3389/fimmu.2019.01383/full "2 cells Sensory Neurons

20




IL-31

« IL-31 is a major in 7 TioE—s] ! Effectoron
driver of pruritic o _ o
(itching) responses A w
in canine atopic
dermatitis . .

2 IL-31 promotes Th2 \Bmph"’ e
response via ] /
autocrine loop "-'3"

AN

l TChemokines ‘ -

S
https://www.frontiersin.org/articles/10.3389/ e lb -
fimmu.2019.01383/full in't';gf'.r[;'e'

Drugs for Osteoarthritis in Animals

< Nonsteroid anti-inflammatory drugs (NSAID)
= Anti-inflammatory & analgesic

« Glucocorticoids
«Intra-articular administration
«=Reduce pain & inflammation
= Controversial & potentially dangerous

«Encouragement of further mechanical
damage

«Inhibit the production of chondrocyte
collagen & synovial fluid

«=Joint & bone breakdown - atrophy, tendon
rupture, T progression of osteoarthritis

22




Drugs for Osteoarthritis in Animals

<« Superoxide dismutase (orgotein)
«Intra-articular
«=Remove free radicals - anti-inflammatory

< Hyaluronic acid
«=A component of synovial fluid; Intra-articular

<+ DMSO (dimethyl sulfoxide)
«=An organic solvent
= Anti-inflammatory & analgesic
= Scavenger of oxygen free radicals
= Topical application in horses

23

Bedinvetmab (Librela™)

< MAb against canine NGF (nerve growth factor)

' TrkA Mast cell

Prostaglandin,
histamine, etc.

Dorsal root
ganglion

Dorsal horn

https://www.nature.com/articles/nrrheum.2016.224  Nature Reviews | Rheumatology

24




Bedinvetmab (Librela™)

<« An immunotherapeutic used to control the
pain associated with osteoarthritis in dogs

<« Approval: 2020 EU, 2023 US, 2017 EU

<+ SC 0.5 mg/kg once per month for 3 doses

<+ The body handles bedinvetmab much
differently than chemical drugs
«= This reduces the risk of side effects

< Possible pain at the injection site,
dermatitis, bacterial skin infection, urinary
tract infections

25

B-receptor

€.g. Milrinone, Enoximone x

Phosphodiesterase
bl v
AMP

Pollesello et al. / International Journal of Cardiology 203 (2016) 543—-548.
http://dx.doi.org/10.1016/j.ijcard.2015.10.240

ll'm.'[‘",l[‘ aqaaaqaanaqaanaaaanndds

\QTP /
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SR S B R A

‘ e.g. Digoxin

cal calo
L-type Ca™ Sodium Tl Na'/Ca™
Channel 4 Vv pump Na'—» Na': exchanger
. A e '
.'s‘ o" . y R‘WR n i
A -
P ) -.‘_ Ca™
. PLB
f ERCA)

av

IContractile appanus]

Rise in intracellular calcium
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Phosphodiesterase Inhibitors (PDEI)

<« Amrinone, milrinone, pimobenden

+ Selective inhibitors of cGMP-inhbited, cyclic
AMP phosphodiesterase (type lll PDE)

< 1 Intracellular cAMP concentration
«=Vasodilation (decreased afterload)

«=?1 Myocardial contractility (positive inotropism)

<+Ca** channels are regulated by cAMP-
dependent protein kinase (PKA)

27

Phosphodiesterase Inhibitors (PDEI)

< Amrinone (inamrinone)
= Short-term therapy for CHF via IV administration

«=Decreases cardiac afterload — decreases oxygen
consumption

= Short duration of action: < 30 min

< Milrinone
«20 — 30x more potent than amrinone
«=Severe heart failure human patients

= Effective to treat spontaneous heart failure in
dogs

28




Phosphodiesterase Inhibitors (PDEI)

< Pimobendan (an inodilator)
«= A veterinary drug; oral administration
«=Dual effects: positive inotropism & vasodilation

«=Approved for treating canine CHF from dilated
cardiomyopathy or chronic mitral valve disease

«=Used alone or with diuretics, ACEI or digoxin

«=Also effective for CHF in cats with cardiomyopathy

®T4: ~0.5h

«=Active hepatic metabolite & fecal elimination
<+~DesmethylP: greater potency & T,, (2 h) >P

«=Mild side effects: reduced appetite, weakness,
diarrhea...... in fewer dogs

29
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Antimicrobial use in feed adjusted for populations and weights

>90% % +
BB R&
e &

. Disease treatment . Disease p
BN
. Growth promotion Unl\etrﬁlty
a «Manitoba

Source: Canadian Antimicrobial Resistance Surveillance System (CARSS) — Report 2016
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Unadjusted (kg only): 2 2 more animals than
p x people in Canada

Production animals

@ Animals (96%) @ Humans [4%)

“Créps”

Canada ‘

https://cahss.cal/cahss

Pl 7opncedeasants  Pubic Hoath -tools/document-
publique du Canada  Agency of Canada = . .
e o WA library/cipars-annual-

More medically important stakeholder-meeting-

antlmlcroblals were sold for integrated-findings-

use in production animals P

than humans after presentation-2023
adjusting for underlying 37

biomass in 2022
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Key trends of antimicrobial resistance x 3 ﬁ._. 5,;_11 201;;?3:;;:;911(!

Methicillin-resistant Staphylococcus aureus bloodstream mfectlons (Healthcare- assouated} Trending up
Methicillin-resistant Staphylococcus aureus bloodstream infections (Community-associated) Trending up
Vancomycin-resistant Enterococcus VRE Trending up
Carbapenemase-producing Enterobacterales infection E% +f—,, '%F']b Trending up
Clostridioides difficile infections Trending down
Drug-resistant Neisseria gonorrhoeae infections # )}% ;1: ‘E:]' Trending up
Drug-resistant Mycobacterium tuberculosis infections Stable
Multidrug-resistant vaccine-preventable invasive Streptococcal pneumoniae diseases Trending down
Multidrug-resistant invasive Group A Streptococcal infections Trending down
Typhoidal and non-typhoidal Salmonella enterica infections E% S.E VR A ﬁ Trending up

Canads Canadian Antimicrobial
Agunos delmsants Fublo ot Resistance Surveillance System
I* publique du Canada  Agency of Canada
(CARSS):

2023 Executive Summary and Link to the
Pan-Canadian Action Plan on Antimicrobial Resistance
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2 f % Apramycin (AP #2RBE—B+=4—H5 —B#&Z1t
%A )

[T % 4 f# % Avilamycin

B.1% % Enramycin

% 4% % Flavomycin ( Bambermycin )

75 Bk f# % Nosiheptide

x4y % Tiamulin

ZMF Tylosin (BYE2RBA—B+=F—A—BRFLER)

FE 2 AR 1R
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& | # % Apramycin
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b & % ' Apramycin sulfate 73 B
AEFR CEKEARTALB 48 - ’}ﬁ
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)35 s Ao 4 Mg kBT L
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1.1.1 # 1.1.1.1 Zamkk 166 # ¥ 30kg RTFEA » AHEH AR
E o 28 A -

CEER 5 Y bl "0
5 % 5 MLA ~ s é%_%wb?"ii
&
Apramycin TR TN T 2
AR L
B I

43

Bt * AT ARE

B — 15 AEERR LR EHATHEEE T AGE AR EITE
> s

Btk AMREFBAYG R ES TR M R G4 E (marker
residue) | X4 ¥ > QIFEZEMERBRAZEMREE LA
BAR A KH A D -

B RAETIOHVAERGERASTINE AR TR

bl AARE - FERFPRELSBIEBITHRRESR

EHEERZEHMA Y 2RO AL

g4
i ﬂ’%JL%%%@ al

g

44




/‘? AN AN
gﬁu%tgfé ; Qqﬂ;-.g =)
wgam | mimm | RO
T4 ¥ X 4 (ppm)

AR EES R A 0.1
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Ractopamine PRk 4 0.01
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it 8,57 Chemotherapy

< Fupie 2 4
RIF >~ REA —‘}ﬁs-‘-‘i 21 B Io R
=EFRFETLEH
< L B
OR)%’)E—» 'L?f/r'% X % g
»F 2 A
=¥E & (Helminth) ~ & £ (Protozoa)
=*t % 2 A (Ectoparasites)
%% R (Fipronil)# 3%
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~4 & Fipronil =i
= Cl
£ NH,
F S\\O

< A broad-spectrum insecticide F

<+ Mechanism: block GABA, receptor
= Affinity to the insect GABA, R >>> mammals
«=GABA is an inhibitory neurotransmitter
«=Cause neuronal excitation
«=Highly toxic to insects & low to mammals

+ Commonly used as a pesticide &
veterinary drug
«=Control house roaches & field crop insects
«=Control etoparasites in cats and dogs
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CRER £d_ __________ 0011  man
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g R 2 0.002 A% oh B
g R HKICHF 0.002 % &5
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R Hub(#HFF)*  0.001* % &5 B
&R H b (35a)* 0.001* A% ik B
&R HAau(RX$8)* 0.002* A% i B

50




";t"gf Jﬁ‘b—a-l"}

b @ :afmiw =R SN 3 CF N
CH~ 607 k2 REHEFTHFLR

C21BBE B L ba A e K¥ R

« ¥ ¥ i3z iE ¥ (Colony Collapse

Dlsorder)

REIFFIEBE AT EDD A8
cogi)}_ij; T s PR A1 B

BN TR AL R

®RFT i RF] D RE S mE B

51

&ﬁmgﬁﬁ%
o M H N g g
<« Neonicotinoids & & 7 &k 1+ X §8 &k »TH| »
% iZ »=lmidacloprid &
RFPAOPRE SRR EohSY RAE

B2HH - 2019/08/15

=P B R A4 SRR EEYIHVIA R
201848278 > @ﬁ;?ﬁﬁﬁxmameomconnmd)%%ﬁmiéﬁi REEEE
S8 mEMR(imidacloprid) ~ Z (thiamethoxam)a( r] FE T (clothianidin0) =#&

%ﬁﬁ%éﬁiﬁ%%&cﬁ:%ﬁﬁéﬂﬂﬁiﬁ » —ISFHEIEIB 20 FRMRHBAINER - RE

52




.:.106_’& r?t«‘b’i%fi B E - > ERERN
¥R ZE 50.033 ug/bee

/

w97 6P 2L H*495% 5L KRB B E
©% 7201812 * 1[5 # 2 ¥ p}f[5 BET
327~ > 80% MMM YL ZARAH

K R R E A

+ 250G/LAES A ¥ -k R A
0.3%AM 1 kfeZ 2K FARMAL ST
0.0143%24] : i\ k13 i5

FEE ME (GR) 0.300%

o ¥KPEYBEISHE
o« HIRBERESEE
« BERSMH  BMABEESIR

=t
IR Ay

54




L RFFFE
e NE R AL RE(BHArB s ViR) s BB H
B(FF itk ~ v RETIBINK )2 fo 5+ B 5
RFe AR FEL B BAE2AH) ¢
PREFEEHLEA R FAERFL
Bord B2 A
RAFEET I F GH P
o 20172 RERIFXSEIRLFT R
REMH(JIFEF TR ZR L - &
W&+ fI2L8R) -3/ §
v BE €25 H5%1,4594% 33 AT2 2 L

55

PIPHFEXFETLRAL?

< ¥tix(chicken red mite) ~ %z i (lice)

w8 XREERWERE Y > oIl
gL ERBYE LT
 HFRG TR FREIEF kB

56




R EL ALY B

< Fluralaner (# § £.3) :
A FIRE R ORG LU M GUE S Aok

by S A - R 1

WL 43 0.06
T 0.6
BEmm (R 04
B (4 &) 0.6
% ]
o X '35": e R RELRICE R R S
o & iﬁﬁlal—;{\mﬁgﬁ A~ SBAR S

57

FF

% 3 g Fluralaner m\)\w

Cl

e THRRKECHA  FERLEFT LR

P IFTRRRPERFL[ES

o A B AR BB LT EIR Y
CHEEHRIE > BT iz15=

A BFRANITLHRFE, ARPE Ry B
o e 8 | [EETGABA, X 18-% 3+ g

< Fluralaner (Bravecto- &Lﬁ%)
<« Afoxolaner (NexGard > it )
« Sarolaner (Simparica® € & 7))

58




Non-Steroidal Anti-Inflammatory
Drugs (NSAID)zt & s g i) & &

« Aspirin

« Sulfasalazine

* Phenylbutazone

* Supyrin
 Acetaminophen

* Diclofenac® # 7 ¥
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phagocytic leukocyte

I~ inflammatory debris

Damaged Membrane
Immune complexes
Trauma

mechanical

chemical

thermal

& y Destruction of cell

phosphollpases membrane and release
. . ol phospholipid results in
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Phospholipid

\

Arachidonic acid

. Cyclooxygenase
Lipoxygenase w\(éom ,ygox-Z)
5-hydroperoxy- PGG\Z‘

arachidonic acid PGH,—> PGD,
/ Thromboxane igEz
Leukotriene A, synthase =
\ TXA, Prostacyclin
LTC, synthase
LTB, 1 1l
LTD4 & E4 TXBZ PG|2 61

Mediators Associated with Pain

- ¢ Opioid receptor
PGs C/AS fiber

5HT > \
Histamine —> Yy 1 ‘—) Substance P

Bradykinin —> l

LI 4 M
d':llrsnsaut(ee H Enkephalin > _P Brain
ge + + ¥ Projection

Inflammation
T neuron

T h :
ouch — Descending
Pressure —> :

a analgesic

Aa/Ap fiber pathway 62




Role of Cyclooxygenases

Arachidonic Acid
rachi " ' NSAIDs

" Anti-inflammation

COX-1, COX-2 Anti-pyrexia

< Analgesia
Antiplatelet

Prostaglandins Gl toxicity

7 l \ \. Renal toxicity

Support Mediate

renal & platelet inflammation,
functions Protect pain, fever
gastric

mucosa

63

NSAID

< Pharmacological effects
«= Antipyretic (pyrexia = fever)
«= Analgesic
= Anti-inflammatory

«= Balance of the different effects may vary

< Aspirin has a potent effect on platelet
function

< Mechanism of action

« Inhibition of cyclooxygenase (COX-l &
COX-II)
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iy Asplrln CHEWABLE _

Safe Pain Relief Plus

Lifesaving Benefits
~ 24 COATED TABLETS

< Irreversibly inhibits COX by acetylation
<+ Prolonged effect on platelet function
«=Platelet COX is 250x more sensitive than
endothelial COX to acetylation by aspirin
«=Platelets cannot regenerate COX

«=Prophylactic use for managing
thromboembolic disease (myocardium
infarction, stroke) in human and animal
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Thrombolytic Action of Aspirin

Platelet [Endothelial Cell}

COX-1 COX-1 & COX-2
Low .. | High
Dose ST Dose
Thromboxane A, (TXA,) Prostacyclin (PGl,)
™ Platelet aggregation ! Platelet aggregation
™ Vasoconstriction ™ Vasodilatation
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Aspirin in Veterinary Medicine

« Control of osteoarthritis in dogs & cats
«=10 mg/kg per 12 h for dogs, every 48 h for cats

<+ Ineffective for colic

« Sulfasalazine, an oral salicylate-sulfonamide
«=Inflammatory bowel disease (IBD), ulcerative
colitis
«=Metabolized by intestinal flora to sulfapyridine &
5-aminosalicylic acid (5-ASA)
«x5-ASA: < 10% systemic absorption

= Sulfapyridine: enteric sulfonamide; <30%
absorption

68




Phenylbutazone

<+ FDA approved for use in horses & dogs

«=Relieve musculoskeletal inflammation
+Lameness, osteoarthritis...

«=Cheap, effective & safe in animals
<~+Commonly used in horses

«=Long duration of action: > 24 h

=Irreversible binding to COX

«=The active metabolite oxyphenbutazone
persists in the body t,,
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Phenylbutazone

+ Use in small animals is being replaced by
COX-2 selective inhibitors

<+ Avoid to use in food-producing animals
due to its prolonged elimination

+ Toxicity
«Gl, renal & hepatotoxicity

«Bone marrow dyscrasia: human
(agranulocytosis)

«No longer approved for human use
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Sulpyrin, Dipyrone, Metamizole

< An old NSAID
<+ Toxicity
«Gl, renal & hepatotoxicity

«Bone marrow dyscrasia: human
(agranulocytosis)

«=No longer approved for human use in
many countries (i.e. US, Taiwan...)

<« Approved by US FDA for the control of
pyrexia in horses
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Sulpyrin

<« Approved by BAPHIQ for the control of
pain & pyrexia in cows, pigs & sheep
ATOET: BYESFE001355%
PR LE: SFHNE 50% TR
#5 X %FE: SULPYRIN 50% INJECTION FOR VETERINARY
2 PELERERGERASAEEHIM
TR SEEIE ES )

B1%%: 20ML - 50ML - 100ML - 500ML - 250ML

0

WEE(BFEAE): o ~ F ~ 3% . iHfE ~ MR -
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Acetaminophen (Paracetamol)

<« Analgesic & antipyretic effect (COX-3 inhibition?)
<+ No anti-inflammatory effect
+ Metabolism: hepatotoxicity & nephrotoxicity
< Narrow safety margin for cats & dogs
«=Low glucuronide
«0Oxidative metabolites deplete glutathione
«=Vomiting, depression, methemoglobinemia
«=Do NOT use in cats; hemolytic anemia
«Avoid to use in dogs; hepatotoxicity
<+ However, very safe for humans (< 4 g/day)
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Conservation Letters, March/April 2016, 9(2), 89-97

Conservation Letters

A journal of the Society for Conservation Biology

LETTER IR

Another Continental Vulture Crisis: Africa’s Vultures Collapsing
toward Extinction

Darcy Ogada’, Phil Shaw?, Rene L. Beyers?, Ralph Buij*, Campbell Murn®, Jean Marc Thiollay®,
Colin M. Beale’, Ricardo M. Holdo?®, Derek Pomeroy?, Neil Baker'?, Sonja C. Kriiger'", Andre Botha'?,
Munir Z. Virani'3, Ara Monadjem'#, & Anthony R. E. Sinclair'®

Open Access
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African vultures collapsing toward extinction
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Diclofenac for Animal Use
<« US FDA approval

Application# Sponsor Name Proprietary Name

141-186 Boehringer Ingelheim Surpass® Topical
Animal Health USA Inc. Anti-Inflammatory Cream

< Topical cream for the control of pain and
inflammation associated with
osteoarthritis in horses

<« Not approved for systemic administration
<« Not approved for other animal species
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COX-2 Hypothesis (1990s)

Normal Tissue Inflammation Site

Arachidonic Acid

I \

COX-1 COX-2
Constitutive Inducible
| = =]
Physiolgical Pathological
PG Production PG Profuction

|

Normal Functions Inflammation, Pain, Fever
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COX-2 Hypothesis (1990s)

Normal Tissue Inflammation Site
Arachidonic Acid
rd N\
COX-1 COX-2
Constitutive Inducible
- COX-2
l l [Inhibitors}
Physiolgical Pathological
PG Production PG Production

l |

Normal Functions Inflammation, Pain, Fever
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NSAIDs Approved by US FDA

<« Aspirin + methylprednisolone (dog): tablet

< Flunixin (cattle): injection, paste, granule, transdermal
» Phenylbutazone (dog & horse): tablet, injection

<« Naproxen (horse): injection, oral

« Ketoprofen (horse): injection
"+ Carprofen (dog): tablet, injection |
» Etodolac (dog): tablet, injection
«+ Meloxicam (dog & cat): injection, oral

+ Firocoxib (dog & horse): tablet, injection, oral paste
+ Robenacoxib (dog & cat): tablet, injection

<« Osteoarthritis, pain control & inflammation

COX-Z sel-ective :

' inhibitors |

___________________
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Carprofen

* COX-2 inhibition is 100x greater than COX-1

» Approved for use in dogs

— Control of postoperative pain associated with
soft tissue and orthopedic surgery

— Relief of pain & inflammation associated with
musculoskeletal & joint disorders

— Short-term & long-term pain management
— t,,, . dogs 5-9 h, cats: 20 h
— 99% plasma protein binding GOBH

— Metabolism: oxidation then glucuronidation pprofen
» Enterohepatic recycling: 70-80% fecal elimination

— Less Gl & hemorrhage side effects o1

Meloxicam

* Old drug; primarily inhibits COX-2
* Dog: control of pain and inflammation associated
with osteoarthritis

« Cat: postoperative pain and inflammation associated
with orthopedic surgery, ovariohysterectomy, and
castration when administered prior to surgery

« Some studies indicate that repeated use of
meloxicam in cats has been associated with acute
renal failure and death

— Strict dosing regimen
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AB-resistant *
bacterial mutant

» Spontaneous AB-sensilive
1 generation later bacterial mutant

PR Ep BT 2 BRI
R RIEIER C HA R F R > T3k

FvMEFAFLSRE  NDM-1- 7 i § scchEp 2 7
(VRE) » Avoparcin Tigecycline# Colistin
FELEIITIRE AT FAER TS
(MRSA)

100




#5 J # %j,% ‘—"&’5‘(?“}:*/] Sv e e AR

Bk 6o & A rdgro

- S L - R £
"3’ TR A

5;;
& 4c¢mg$r Sm 2 4
iﬂ . g%}’f’i&‘““ﬁi%’

2008i% * 3448

i:(.}% C A gm Bt
« g 47 El'fiép?‘; (%

101

%%ﬁ?ﬁﬁ@ﬁ‘i%%?
©1992& & 517 RF1136]| a4 ¢ &
ood:[: "’%}\"J ﬁ-#\ﬁ‘“*%ﬂ Ti_a,\;u%’#.gg.

102




Clenbuterol 5. 4 4+ %

+ B3k 3 A (B, agonists)
o TE* DPRHRAF R
éﬁﬁ?ﬁ:$%~i$§£ﬁﬁgtﬁ
Bt Fe R 42 9% 208
«Salbutamol’) = &gz
«Terbutaline & -+ 4 % 3
e HE(5)
Sy T BRE

CRAFR

TEHBII'I’AU;

SULFATE BUECTION
e ——
FoR $C IJECTION 0!

Rz OMLY
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Clenbuterol® & ¥ i*
<1992 % & ¥1 9 Catalonia’RZ 113683 ¢ &
CRABRASR ZEAT > s HP
SR BERETRATNE B E GH

Table 3. Concentration of clenbuterol in nine samples of veal
liver taken during 1992 outbreak of poisoning in Catalonia,

Public Health Rep. 1 Spain MCID: PMC1382130
Copyright notice Sample number Parts per billion
EPIASMIOIOYI 1 i.cvvisvviissviinmsmnsnons soissaammia 1,980 'hingin
Catalonia| SF% ........................................ 6‘5‘8
s 43R 719-5395ppb 5%
L Salleras, ADcs . | =" ¢ =9, PP 26
P PR SN ST —— 88
(A 23
B R S R R e e e b 3,600
T 19
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% kp B o3 = o -\
2R i S

¢ ppm (part per million)

¢ mg/kg ~ 10°(% 4 )/ (B &)
7w TR g A2 -

¢ lppm: & X3 5P AT EEHFLIN 5
¢ ppb (part per billion)

& ng/kg ~ 10° (&4 )/ 5w (f &)
A P L@Erz - |

e 1ppb: £10002FF2 %0 AT £ EH 125
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©— 3E% £ (0.5% )% » 44 (£25~ £17.5
E1.30 ¢ ) ARk R ¥ 51 ppb
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LC/MS: Waters Alliances HPLC with 2996 PDA and ZQ (top) - =
or Q-Tol Mass Detectors (bottom) 60417
Sample: BSA (heat aggregated)
Column: BioSuite 250, 5 pym, HR SEC (7.8 x 300 mm)
Injection: 10 pL
Mobile Phase: S0 mM Ammonium formate (pH 6.5)
Flow Rate: 1 mL/min
Temp: 25°C
MS Source: ESI (positive)
MS Capillary (kV): 3.3
MS Cone (V): 30
Mass Range: 400 - 3000 m/z
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Method of Test for Veterinary Drug Residues in Foods- Test of
Chloramphenicol (2)

LB EE ARV EARANRESKASALES T AME
(chloramphenicol) = K5 °

2.8 Bk R AA R M B B %% (liquid chromatography/tandem
mass spectrometry, LC/MS/MS)

+ N E(LE®R) 5 0.3 ppb
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